











BUILDERS 
HANDBOOK 


Build your own model planes, - 
boats, and auto racers! MODEL Ss 
BUILDERS’ HANDBOOK tells 
you how to enjoy this most 
fascinating and profitable 


hobby. , re 
MODEL BUILDERS’ HAND- Bp ; 

BOOK, a handsome 146-page 

book, contains complete, de- : 

tailed instructions for building , 

twenty-seven superb models, a 


including gas-powered planes, 
40 m.p.h. midget cars, powered 
speedboats and many others. 
Clear, explicit working draw- 
ings and photos accompanying every article, eliminating all guesswork. 
Among the models you'll be able to build with your copy of MODEL BUILDERS’ HANDBOOK 2 
Westland Lysander—Gas-powered flying scale model of the famous British war plane. 
This is only one of five gas-powered model planes on which complete building instructions 
are included. 
Slipstream Susie—Super-streamlined, low-siung, futuristic auto racer with engine in rear. 
Yumping Yimminy—Fast 27” gas-powered speedboat. Simplified ccnstruction, designed 
by an expert. 
Rubaiyat—Beautiful Class A racing sloop. 
These are only four of the twenty-seven models presented. The book includes articles on care 4 
conditioning of model engines: how to make a model airplane wind tunnel; how to carve a pr 
peller, and dozens of related subjects. 


MODEL BUILDERS’ HANDBOOK is the best bargain ever offered the model fan. Only 50 cent 
CUT OUT AND MAIL TODAY! 
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FAWCETT PUBLICATIONS, INC., 2C-mMI-10 
Greenwich, Conn, 

Enclosed find 50 cents in money order, check er stamps. Please send me, postpaid, a copy of the MODEL 
BUILDERS’ HANDBOOK, (Canadian orders pat accepted > 


NOTE: If you do not 
wish to mutilate this 
cover by cutting out the 
coupon, you may order 
by letter. Write name 
and address clearly. En- 
close 50 cents in check, 
money order or stamps. 
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ON YOUR HEAD o> 


— 


AND yout 
CAN “UP” IT! bd 


Is susivess or industry, you're paid for competition — by increasing and modern- 
your ability to do a job. Small ability— izing your TRAINING, through spare-time 
small pay. Big ability — big pay. study of an I. C. S. Course in your line of 

The measure of your ability is your work. I. C. S. Courses have helped hun- 
TRAINING for the job — the amount of prac- _ dreds of thousands of men achieve security 
ical knowledge you have in your head. and success. They cover 400 business and 
How much do you have in yours? technical subjects! 

You can increase “the price on your Mark this coupon, and mail it today — 
head”— and get a “head-start” on job- for a brighter tomorrow! 


PULA 900) 41941 


CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS 


BOX 2318-X, SCRANTON, PENNA. 
Without cost or oblig gation, please send me a copy of your booklet, “Who Wins 
and Why,” and full particulars about the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 
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making 
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Ww. M. “BH 
Kimball, whos 
unique and thrill 
ing articl 
“Stratosph 
Patrol,” appeal 
in this issue, isg 
former Minag 


man with a varied 
career. He 
worked in th 





gold —— 

fornia, logged @ 

W. M. “BILL” the Columbi 
KIMBALL River country @ 


Washington ani 

drifted over th 
country at large. He was aboard th 
Douglas DC-3 on which one of the firs 
practical tests of the now-famed Lovelace 
Boothby oxygen mask was made. 

Kimball was the only civilian ever to hk 
allowed to take the elimination flight cour 
given by the Navy and came out of th 
course with two “ups” in his check flight 
with the Navy instructors at the Wold 
Chamberlain Naval Reserve Aviation Base, 
He is now living and working in New York 





If anyone doubts that this is an 
age of opportunity, all he has to dois 
look at the soda clerks who today 
are learning, in six months’ time, to 
fly wing-to-wing in the Air Corps 
with West Point grads; at the Mer- 
chant Marine, where stevedores are 
becoming ship captains overnight, 
or at America’s factories and in- 
dustrial plants, where the humblest 
laborer today may be the highly- 
skilled, highly-paid workman of 
tomorrow. 

Would you like to cash in on this 
job windfall? In “Job Bonanza For 
Youth,” in the November MI, you 
will find a complete summary of 
defense job opportunities as they 
apply to you. Better order your 
copy now! 
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MECHANIX ILLUSTRATED is published monthly by Fawcett Publications, Inc., 
Advertising and Editorial Offices, Paramount Building, 1501 Broadway, 
Conn. Eliott D. Odell, Advertising Director; Roscoe K. Fawcett, Circulation Director; 


ROBERT HERTZBERG, Editor 


; 1100 W. Broadway, Louisville, Ky. Printed in VU. 8. A 
New York, N. Y. General Offices, Fawcett Building, Greenwich, 


Director. Entered as second-class matter at the post office at Louisville, Ky., under the act of March 3, 1879. Additional entry at Greem 
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a RADIO Technician 














pver thE jy, E. SMITH, President, National Radio 
ard th institute, Established 25 years 
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Broadcasting Stations employ N. R. I. trained 
Radio Technicians as operators installation 
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forms Angeles Civil Service operating the 


Public Address System in the City 
~w a. Counge My salary is $170 

h H. ROOD, R. 136, 
city Hall, Los Angeles, Calif. 
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I Train Beginners at Home for Good 
Spare Time and Full Time Radio Jobs 


They are THOROUGHLY TRAINED 
Ma N. R. I. trained men hold their 
regular jobs, amd make extra money fixing 





Radio sets in spare time, 


Beginners Soon Learn to Make $5, 
$10 a Week Extra in Spare Time 


Nearly every neig pas ood offers oppor- 
fc ood pa time Radio Tech- 

extra. money fixing Radio 
you special training to show 
start cashing in on these 
opportunities early. You get Radio parts 
1i ctions for building test equipment, 
lucting experiments which give you 
il- valuable practical experience. You also get 
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a modern Professional Radio Servicing 
Instrument. My 50-50 method—half work- 
ing ith Radio par half studying my 
Jobs Like These Go To Men lesson texts—makes learning Radio at home 
Who Know Radio interesting, fascinating, practical. 
oe 4. o Find Out How N. R. 1. Teaches 
t adic 1- 
ame the Radio and Television 
Reps J 4 i coupon now for 64-page 
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“ee Radio ( » and Television; shows more 
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- li 
66¥ AM glad to tell the story of how I 
got started on the road to my present 
success, because I feel certain that it will be 
of real interest and possible inspiration to 
o other inventors who are just starting out 
2° @ 
“While attending a technical school I be- 
- 4 ch 
came very much annoyed with the inadequacy 
of one of the tools required in the course 
study. As a result I conceived an idea 


for an improvement which I felt so sur 


7 passed the tool then used, that I was certain 
other students and professional men would 


- & find it very valuable. I demonstrated it to 
my friends and they were so greatly im 
pressed with its commercial possibilities, 


advised me to get a patent on it. 
upon this suggestion, I 


A. O'Brien, having been 


that they 
Acting immediately 


to Clarence 


wrote 
advised that he was a reliable and compe- 
39 tent registered patent attorney. Following 


Clarence A. 
to him 


prompt instructions from 


4? O’Brien, I submitted my 
purpose of 


invention 
making a preliminary 
patentability search of the Patent Office 
4g records. The good word soon came back 
.. my invention appeared to be patentable! 
56 I believed that this one of the 


est moments of my Armed with 


for the 


great- 
this 


was 


life. 


70 assurance, I promptly filed application for 

a patent. As soon as the patent was thus 
1 pending, I was in a position to commence 
” volume production of my invention. I then 


‘ 
arranged an interview with one of the largest 


16 manufacturers in the business, and demon- 
strated the model to him, since in the mean- 


A. O’Brien had secured the 


time Clarence 


necessary patent for my invention. The 
manufacturer was so favorably impressed, 
that he gave me a substantial order. He 


was so pleased with the sales results of my 
invention that he is now reordering in great 


SSBeRR Sears 


WASHINGTON, 





THE AMAZING SUCCESS STORY OF A.L. M. (name on 
request) TOLD HERE IN HIS OWN WORDS— 


aT FE ATTO 


swering Adverti 


PATENT AND SELL MY INVENTION 





quantities. Other manufacturers caught up 
the idea, and today I am supplying most of 
the market, and am protected against in- 
fringement by the patent obtained through 


the efforts of Clarence A. O’Brien. 


good 
intelligent, 


“I feel that the whole basis of 
fortune may be the 


careful cooperation of Clarence A. O'Brien 


my 


traced to 


in securing a patent on my invention. With- 
the A. O'Brien, 


my tremendous success would not have been 


out assistance of Clarence 


possible I can whole-heartedly recom- 
mend his 
an idea worth protecting by a U. S. Patent.” 


A PATENT IS YOUR FIRST STEP 


If you would protect yourself against the 
scheming activities of unscrupulous imita- 
tors, a patent obtained from a reliable 
registered patent attorney is a very neces- 
sary prerequisite. Do not be misled by 
claims that protection may be secured by any 
method other than a U. S. Patent . . . and 
do not run the risk of obtaining your patent 
through the services of anyone other than a 
registered patent attorney. Clarence A. 
O'Brien is a registered patent attorney be- 
fore the U. S. Patent Office, and is qualified 
by more than twenty years of actual patent 
law practice to give you the kind of service 
you deserve. Remember, a patent .. . as 
such is valueless, unless it specifically 
Protects you ... by good claims . . . against 
infringement by imitators. Every member 
of Clarence A. O'Brien’s staff is completely 
qualified to help in giving you every service 
that can contribute toward patent protection. 


services to any inventor who has 
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United States Patent Office 
1K3, Adams Building, Washington, 
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BARGAIN BOOK 


HESE six handsome and practical 
books, priced amazingly low at only 
50 cents each, belong on the shelf of 
every man or boy who likes to work with his 
hands. They are printed in rotogravure, 
expertly written, easy to understand, and 
lavishly illustrated. Each contains 146 pages. 


FLYING MANUAL (No. 6)—A complete, one-volume summary of everything 
you want to know about planes, flying, gliders, and related subjects. Contains 
thrilling articles by leading pilots, aviation officials, glider experts. Explains 
three different ways to learn to fly free. A treasure trove for aviation fans. 





HOW TO BUILD 20 BOATS—This all-new edition offers twenty completely 
new designs and brings a beat within the means of everyone. You can build 
craft ranging from 8-foot prams to 26-foot deluxe cruisers from these simple 
plans and specifications. All instructions are clear, detailed and easy to follow. A 
boat built from one of these plans will bring you pleasure for years to come. 





PHOTOGRAPHY HANDBOOK No. 7—Packed with useful information and 
unusual photographs, this book will increase the skill of the beginner and 
improve the technique of the expert. Contains articles on kodachrome photog- 
raphy, camera tricks, studio and darkroom technique, a whole section of build- it: 
yourself plans for camera and darkrogm equipment. Saves you time and money! 





HOW TO BUILD IT—This all-new edition is packed with fascinating and 
useful home workshop projects, suitable for beginners and experts alike. 
Contains articles on woodworking and metal projects, radio, hammered copper 
ware, glass blowing, lamps, plaques, tennis table, sidewalk runabout, etc. 
Complete, detailed, simple specifications throughout. A boon for the workshop! 





MODEL BUILDERS’ HANDBOOK—Build your own model planes, boats, 
auto racers! Model Builders’ Handbook contains complete, detailed plans for 
the construction of twenty-seven superb working models. Using these plans, you 
can easily build gas-powered planes; streamlined auto racers; powered speed- 
boats, and others. Also special features 
on care and conditioning of model 
engines and many related subjects. 
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HANDY MAN’S HOME MANUAL g Greenwich, Conn, t 
—This big new edition, just out, ' Enclosed find money order, check or stamps. Please send me, postpaid, the hook (s) I @ 
shows you a thousand and one easy ' have checked below, at 50 cents each, ' 
ways to improve your home and keep ga © FLYING MANUAL (No. 6) 0 HOW TO BUILD IT ' 
it in good repair without calling for gs © HOW TO BUILD 20 BOATS . ) MODEL BUILDERS’ HANDBOOK 6 
outside help. It’s 146 profusely illus- ' oO PHOTOGRAPHY HANDBOOK NO. 7] HANDY MAN'S HOME MANUAL ' 
trated pages are packed with valuable EN te SE STE AA eee Senne NWR EEER me ' 
ideas, suggestions and shortcuts for ' t 
the home owner or renter. Also many ' ER, 6 cccnteccdseneereudaetieness ctauhesace lees veeniens6hé6knsansensbadnes—eeel ' 
Practical workshop projects. You will Ol irceccdincascissumcbunwies Jiiisesccsnceenn Giieknctarineckaennen 4 
save the 50-cent price of this valuable ' Canadian orders not accepted H 
book many times over in a short time. C anececeoosuseeeeeseneusennnnneneeseneneuue 
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NEW PRODUCTS AND 


INVENTIONS 








Above: This unique display, featuring tubes 

of acetate sheet, combines beauty with effici- 

ency, for the prospective buyer may view 

clearly the product displayed. The ends of 

the cylinders are closed with slipover red 

paperboard caps, and a cutout holds them 
securely in the display box. 


Below: This new heavy-duty production sander 
has been designed to meet the demands for 
faster schedules. Built for constant production- 
line use with 9-inch abrasive disks, it will cover 
more area and turn out more work than any 
production sander previously offered. 





Above: 


Left: Designed to make it considerably cooler inside the car, 

as well as to cut down glare, venetian blinds made to fit 

all cars are now available. Requiring no drilled holes or 

screws, the blinds are attached by spring loaded clips that 

hold the blinds firmly in place. The slats may be adjusted 
to prevent obstruction of rear vision. 


es 
—— RiK 
GENERAL @ ELECT 


ARC a 


Engineers, supervisors, purchasing agents, and operators who use 


or supervise the use of arc welding electrodes will find one of these new 
“Welderules” indispensable. Operating like a slide rule, it reads directly 
the length of arc welded joints obtainable per hundred pounds of electrode, 
also the pounds of weld metal deposited per 100 pounds of electrode. 








Left: A_ transparent, plastic 
“bug deflector” mounted on 
the hood of an automobile and 
designed to create air currents 
which will deflect insects from 
the windshield, is now on the 
market. The concave deflector 
creates the currents to the top 
and sides of the car, thereby 
fercing insects away from the 


windshield. 


Right: This mew flashlight bat- 
tery cell will not deteriorate until 
it is used for the figst time, un- 
like ordinary batteries in which 
deterioration sets in immediately 
upon their manufacture. It makes 
no difference how long the bat- 
tery is kept before using, its 
efficiency will be 100% when it 
is finally used. 





Names and addresses of manufacturers of products described 
above will be sent free to any reader on request, provided @ 
stamped, return envelope accompanies the inquiry. Mention 
date of issue when writing. 
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Operating jointly with a STOP and GO signal 
at traffic intersections, a newly patented car catch- 
ing device insures against drivers crashing the 
red light. The mech- 
anism includes a car 
engaging hook which 
normally lies flush 
with the street sur- 
face. When, however, 
the signal changes to 
indicate “Stop,” the hook is raised high enough 
to fasten onto any car which passes over it. The 
hook is connected to springs and cushioning 
devices to avoid sudden stops or jars when en- 
gagement with a car is made. Automatic release 
of the hook from the stopped car is also provided. 

















A simplified roller attachment may be used for 
converting a sled into a coaster for summer use. 
Each roller attachment includes a clamp for 
fastening to the sled runners. The roller may be 
formed of a disc of wood or other material and is 


loosely mounted on an axle, 


* * * 


A new bracelet may be useful 


as well as ornamental. he 
bracelet has a hollow interior 
filled with a hand lotion. A 


decorative valve operated by a 
small knob serves to release a 
desired amount of lotion onto 
the hand of the wearer. 





* * * 


Garden work can be easily carried on while the 
gardener is in a comfortable position without the 
knees of the gardener coming into contact with 
the ground and without 
soiling of garments, by 
means of a new garden 
bench. The bench in- 
cludes a kneeling board 
and an arm rest at right 
angles to each other. 





—Morton Leese 


* * * 


Patents Identified 


OE TD seiessitsccesanttninsipensiantineidedataacipen No. 2,235,836 
ESTERS REIS So eae OME bys npr: No. 2,236,331 
NT es POA SERIES TI No. 2,235,350 
ROME CREE WI RR NTS rae No. 2,237,909 
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U. S. Patent Laws 
favor the first to 
act. Delay may be 
coetty. Write us 
today 


USINESS today is eager for practical, 
B new manufacturing ideas. Opportunity 
for men with inventive talent was never 
greater than it is right now. If you have an 
idea for a new device—no matter how simple 
it may for the improvement of an 
article now in use, find out AT ONCE how 
you can protect your rights to it and proceed 


be—or 


to commercialize it. These two advisory 
books offered you without cost, may prove 
invaluable to you. Send for them NOW. 


6 PAGES OF 43 rete iae 
FACTS FOR 


INVENTORS 


Plainly written 
sily under 
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REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 475-L VICTOR BUILDING 
WASHINGTON, D. C. 
Pittsburgh Office: 521-B Empire Building 
Los Angeles Office: 738-B decagner-iny Building 
Send me free copies of ye books ‘‘Patent Protection’’ 
er an ‘ “Enventt : tlso important 





rnd 
Evi- 


SORE nc co eee <0 coos cece 66260 0e6eee £26602 28 080000860 


Street and No. .....-- ar2csncacece — -<-- 


City or Town... — se —— ~.5State 


MECHANIX ILLUSTRATED 

















Chips fon Eclitor’, 
Workhseoch 








— HE first thing we want to tell you about, if you 

haven't seen it already, is our new department. 
You'll find it on pages 114 and 115 of this issue, 
and we think you’re going to like it. 

Called “The School Shop,” it will be the meet- 
ing place for shop students and teachers from 
all over the country, and if you fit into that 
category, we hope you'll take advantage of this 
chance to meet and find out what your fellow- 
shoppers are doing. 

We especially want you to try the projects 
featured in this section. You won't find them too 
hard—and, at the same time, we don’t expect to 
make them so easy that there'll be no thrill in 
trying them. Speak to your teacher about them 
and ask him if he won’t start the class to work 
on some of the ones that particularly attract you. 

And you other chaps, who are past the school 
age and now operating your own woodworking 
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shops, don’t feel that you are being slighted by 
the addition of this new feature. The projects, 
at all times, will be ones that should be attractive 
to anyone with the how-to-build bug, and 
whether you are 14 or 74, you should be able to 
find something of interest to you in the pages of 
“The School Shop.” 

Right now, this department comprises but two 
pages, but the plans already are in the works to 
increase it to three, four, or maybe even more, 
It will depend entirely on whether you chaps 
like the idea. So, if you do, better let us know. 
We can’t find out any other way. 


* * 


NCIDENTALLY, we've been particularly im- 
pressed with the way some of our stories have 
been proven to be so correct. It just seems as 
though we hardly get through printing a yarn 


In tough competition with hundreds 
of contestants, this 16-foct plywood 
kynoe, built by Robert Heckrotte, 6300 
Bellefontaine Ave., Kansas City, won third 
prize at the Kansas City Hobby Show this 
year. Robert, who is 13 years old, built 
the boat from plans from HOW TO 
BUILD 20 BOATS. Blueprints No. 935, 
for construction of this boat, may be 
obtained from Fawcett Publications, Green- 
wich, Conn., for $1.50. For his excellent 
job, we are sending an Editor’s Work- 
bench check for $5.00 to Robert, together 
with our congratulations. 
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about some new and utterly fantastic gadget the 
defense engineers are rumored to be working on, 
when, bang! it comes into being and goes off to 
war. 

Take the radio locator, for example, which 
Major Malcolm Wheeler-Nicholson suggested as 
a possibility in the August issue of MI. As far as 
we know, this was the first appearence in print 
anywhere of this sensational idea. Yet, a month 
lator, the British announced that they had per- 
fected a device exactly like the one Major Nichol- 
son described! You may have noticed a picture 
of the British machine which we just had time 
to squeeze into the September issue. 

Then there was that story about: the cargo 
submarines which the British planned to use to 
sail under the North Pole and so elude the German 
blockade. A lot of the boys laughed at us when 
we ran that story in our September issue under 
the title “Lifeline Under Polar Seas.” They told 
us, in plain English, that we were nuts. Yet two 
weeks after we had the story in print, a New York 
columnist announced it as a “sensational scoop,” 
and PM, New York’s picture newspaper, also 
featured it. 

[Continued on page 14] 





An 8” circular saw with lock-tilt table was made 
with a real professional finish out of scrap material by 
Reader Karl J. Burg, 1227 Ninth Ave. So., Clinton, 
Iowa. It has two SKF ball bearings in an enclosed 
sealed arbor. The arbor is pivoted on Model T front 
axle spindle arms and worm geared to a crank in front. 


This elevates the blade from 3” below the table 
surface to 234" above. The table is of 4” flat steel 
bands 4” wide screwed to a steel frame. There is a 
sawdust drawer in the stand. It wins a $3.00 Work- 
bench award. 


We will 
Send You Our 


FREE 
BOOK 


“HOW TO PROTECT 
YOUR INVENTION” and 
Invention Record Form 
Our laws favor the inventor 


who makes a dated record of 
who is diligent in filing his 




















his invention, and 
patent application. 
You owe it to yourself, if you value your inven- 
tion, to make an accurate, dated, and witnessed 
record of your invention, and then take steps to 
apply for a patent just as quickly as possible. 


PERSONAL SERVICE 





Hence, our service can be important to you: As soon as 
you write us, we send, by return mail, an ‘Invention 
Record’’ form for you to fill out And then, when you 


return it to us, our prompt and personal service begins: 
We personally direct the search of the Patent Office 
Records. Personally report to you Personally supervise 
the preparation and filing of your application and the han- 
dling of your case, There is no lost motion, no lost time, 


PATENT AND SELL YOUR 
INVENTION 


We handle your case skilfully and thoroughly with a view 
to securing the best possible patent for you—giving you 
the full benefit of our training as patent attorneys an 
our years of experience serving hundreds of inventors, We 
make personal calls at the Patent Office when required, 
And beyond this, we will endeavor to give you useful hints 
and suggestions on selling your invention, 


WRITE US TODAY... 


When your invention comes to us it is strictly confi- 
dential All correspondence is handled personally by 
us We take a personal interest in your success, 50 you 
can write us fully, 


IMPORTANT TO GET STARTED 
RIGHT 


Know how the laws protect you, and what steps to 
take. We will send you Complete FREE Booklet ‘‘How 
To Protect Your Invention’’, and FREE ‘‘Invention 
Record’’ Form. Write us, or mail this coupon today— 
MeMorrow and Berman, Registered Patent Attorneys, 
Barrister Building, Washington, D, C. 


SOZ ZOVCON r-prz 


139-S 


| 
| ee ee 


McMORROW & BERMAN 











; REGISTERED PATENT ATTORNEYS BEFORE U.S. PATENT OFFICE g 
4 139-S Barrister Building Washington, D.C. : 
1 Send me your NEW FREE Book and specially prepared ‘‘Inven- ' 
- tion Record’’ form at once I understand that this request does ‘ 
' not obligate me : 
1 + 
1 e.g ccccancocedaseddbdaddoveetssevedcensesasbeenbesnsms . 
: BGGLESS cocci cece cece e. cert ee cree rreenseresessesessee sees ; 
' 
Seren ee ; ‘ COR. edccnxduwnes uy 
' Write or Print Name Clearly ' 
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NEW FLUID 
DRIVE FULLY 
EXPLAINED! 


Ask 
to 
See it! 


Every operator and mechanic needs 
AUDELS NEW AUTO GUIDE. This book saves time, money and 
worry. Highly endorsed. It presents the whole subject of auto me- 
chanics: 1—Basic principles, 2—Construction, 3—Operation, 4— 
Service, 5—Repair. Easily understood. Over 1500 pages— 1540 illus- 
trations showing inside views of modern cars, trucks and buses 
with instructions for all service jobs. Diesel Engines fully treated, 
illustrated. To Get ie Assistance for Yourself Simply 
and Mail Coupon Tod 


SAR Finn 
ye * PAY ONLY $1. A MONTH < 


THEO. AUDEL & co... 49 "WeEsT 3 23rd i STREET, NEW YORK 
Please send me postpaid aS Di ELS NE bw AU LM uOMLF GUID E $4) for free « 
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Reference ~~ - - - - + ee eo oe ee ee ee eee eee eee 


AN ATION 


—— pg NEEDED on planes, motors, equip- 
ment. ay. Special Artatton Draft ing course trains 
you ‘at mn ea Y at home in spare time. FREE Bulletin. 
Address 


School | A-728, Drexel at 58th, Chicago 
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[Continued from page 13] 

We ask you—who’s nuts now? 

If you want more proof though, you can turn 
to page 75 of this issue and see an actual photo- 
graph of one of the invasion barges now being 
readied for the British. This barge is another of 
the devices described so accurately in our August 
issue by Major Nicholson. 

No, we haven't got a spy system! 





DEATH ray for cockroaches has been in- 
f vented which the makers claim will kill all 
cf these pests that come within 18 inches of the 
beam. Death, is claimed, comes to our little 
friends within four minutes. 

However—and here’s the catch—the master- 
minds behind this gadget admit that, so far, no 
practical way has been found to adopt the ray to 
“household use.” Now, we ask you, what good 
is a death ray for cockroaches that won’t work 
in the house? Cockroaches that roam through 
the fields don’t bother us a bit. It’s the ones that 
trot around the kitchen that are annoying, to say 
nothing of the ones that greet us from the floor 
of our favorite lunchroom. And, another thing, 
who ever heard of any self-respecting cockroach 
that would stay in one place for four minutes? 


The problem hasn't been solved yet, boys. So 
keep on working! 
* * * 
ELL, it’s no secret to us that MEcHANIx 
ILLUSTRATED is read by all classes and 


types of people and by every known economic 
group, but it develops now that the newspapers 
have uncovered some readers for us in a par- 
ticular group which we hadn’t realized we were 





This model plane cost Robert E. Shaw, of 315 
Courtland Street, Hart, Mich., only 50 cents to 
build—and won him a gas model as first prize in a 
model contest at Hart! A good investment—par- 
ticularly since the snapshot wins him an additional 
$3.00 in the form of an Editor’s Workbench award. 
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touching. We refer to suspected Fifth Columnists. 

The New York World-Telegram prints a story 
to the effect that Edmund Car! Heine, one of the 
suspects in the spy round-up in New York which 
produced 33 arrests, claimed that he couldn't be 
aspy since he had done nothing but send informa- 
tion to his German friends which had appeared 
in the magazines and hence was of a public nature. 
In pleading not guilty to the charge of being a 
spy, Heine listed MI as one of the magazines from 
which he had clipped valuable information. 

All of which flatters us no end. Granted that 
Mr. Heine isn’t guilty of the charge against him, 
we can’t help thinking that there probably are 
some Fifth Columnists active who do get their 
dope from our pages. We blush to say it, of course, 
but we do think we get viial information to our 
readers about a month before it becomes general 
knowledge. But if any of our spy friends are 
reading this now, they may as well learn the 
facts—we don’t print a thing till the boys down 
in Washington tell us we can. If we gave you 
some of the dope we have hidden in our vest 
pockets—well, that would be something to ship to 
Germany. 

Still, it’s rather pleasant to think of Mr. Hitler, 
sitting up there in his Bavarian retreat thumbing 
through the pages of MecHANIX ILLUSTRATED, 

How are we doing, Adolf? 


* * * 


spy trade, and anyone 


lse who's interested in the steps the govern- 
ment is taking to defend itself against the enemy, 
might keep an eye peeled for the November issue 
cf MI. We are not at liberty to reveal right this 
[Continued on page 16] 


| NCIDENTALLY, our 
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The steering mechanism on this home made tractor 
is the differential of a Model A Ford with one side 
of the housing cut off. The entire tractor cost about 
$30.00 to build, according to A. E. Brown, of Warren 
Road, Brimfield, Mass., the machine work and welding 
costing $8.00, the tires $6.00, and the truck which 
furnished motor, transmission and differential, $15.00. 
The rear wheels are off a 1928 Ford AA truck. We 
think Mr. Brown’s tractor is so unusual that we 
are awarding it a $3.00 Workbench check. 








LANGUAGE 


of eighteen countries in the 
Western Hemisphere. Learn 
to speak it this easy way! 


@ Topay, with hemisphere unity, Spanish is 
far-and-away the other language you should 
know! For Spanish had become an American 
language even before the Mayflower reached 
these And it is still the official 
language of most American nations, 


shores. 


You can learn to read and speak the lan- 
guage of Cortes and Cervantes in your own 
home, in your leisure time! The International 
Correspondence Schools offer you a method 
of learning Spanish and French which has 
proved successful in the case of thousands of 
students. Yet the cost of the complete course, 
including a full set of records and books for 
permanent possession, is surprisingly little! 

Ask us to prove to you that this method 
will equip you with a knowledge of Spanish— 
the language that is becoming so important 
in business, and is a social and cultural asset 
as well! Simply mark and mail this coupon. 


INTERNATIONAL 


CORRESPONDENCE SCHOOLS 1891x1941 





BOX 2319-X, SCRANTON, PENNA, 
Without cost to me, please send full particulars 
about the course marked X: 
— French (C0 Good Endlish 
( Salesmanship 
[| Secretarial 
(J Traffic Management 


C Spanish 
[) Accounting 
() Advertising 
L) Business Management 


Name Age 





Address 





City. Stete 
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rut FINANCE YOUR TRAINING 
Mail the Coupon TODAY and I'll 
not only tell you about my quick, 
easy way to train for a good pay 
jobin Radio, Television and Sound, 
BUT, I'llalso hoy A ou how you can 
get it and pay for it, in Easy 
monthly yments starting 60 
days after 8 weeks’ training period. 


LEARN BY ‘.... 


On Equi; Coyne Sheps: 
Simple, easy met! ~ of Practical 
Training. You don't need_previ- 
ous experience or a lot of book 
learning. ;! ou work on real equip- 
ment in the Coyne Shops at 
Chicago. This 8 weeks training pre- & 
pares you for a job in service and 
repair work—we also offer radio 
operating training. Full details of 
this training will also be sent you 
when you send coupon. 

} ~~~ WHILE LEARNING, 

lob Help After Graduation 

wet help yc ~ get part time work to help with living expen- 
fee en give ok employment service after graduation. 


Cc. LEWIS, President, 
Radio Division, Coyne Electrical School, 
500 S. Paulina St., Dept. 7).1, Chicago, Tit. 


Dear Mr. Lewis 
Please send me your Big FREE Book, ead Gotalte 


of your PAY-AFTER- GRADUATION. PL 
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moment the nature of our lead story, but we cagpeginni 
Westing 


say this: It will be one of the most sensatio 
yarns ever to appear in a magazine. 

For the past two months, we have had Bi 
Kimball, author of “Stratosphere Patrol” in thi 
issue, at work digging out the facts on this ne 
piece, and he has done an amazing job. His story 
is authentic, factual, completely documented and 
—well, we'd like to tell you more, but we jus 
can't. 

All we can say is that, if you want to read 4 
thrilling, up-to-the-minute article on national 
defense that is as different from anything you'vd 
read before as day is from night, then get the 
November issue of MI. It isn’t a story about 
training draftees, or about camp life, or about 
spies. It’s just bang-up thriller from beginning 
to end—and that’s all we can say. 


F YOU'VE been wondering what it’s like to live 

in a big city during a blackout, and just haven't 
been able to wait till the United States went to war 
so you could experience this thrill, we are afraid 
you are in for a disappointment. It develops now 
that, even if the United States does go to war, 
there is very little likelihood of our having total 
blackouts. 

The Westinghouse Company has completed tests 
which show that total blackouts aren’t necessary; 
instead they favor the “dim-out.” 

The dim-out consists of lowering the intensity 
of street lighting until the glow is no stronger 
than comes from the light of a bright moon. This, 
while making a city invisible from the air, serves 
to cut down on the number of civilian accidents 
that have been prevalent in England since the 





_~— 


Here is something new—a model of a midget racer, 
built by Douglas B. Leigh, Jr., of 153 Fairview Ave., 
South Orange, N. J. The racer is eight inches long, 
Douglas writes. It has a workable steering gear and 
both the front and rear springs actually work. Douglas 
says he will be glad to send additional information 
on it to anyone who cares to write him. His first 
letter, though, will be an Editor’s Workbench award 
for $3.00. 
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Hbeginning of the war there. The bright boys at 


Westinghouse have decided that total blackouts 
are silly anyhow, since moonlit rivers, lakes and 
streams near a large city serve to make it a 
perfect target for bombers, who could find it on 
their radio beams anyway. 

So, light up, boys, and don’t worry about being 
kept in the dark. 


(AY, remember our diamond-cutting story— 
“Cutting in on a Fortune”—which appeared 
in the July issue? If you do, you probably recall 
that it pointed out how gruelling a business 
diamond cutting really is. 
Well, if you’ve read the papers, you’ve probably 
seen that the author of that story was entirely 
correct. They just finished cutting the Vargas 
diamond and, when the man who struck the 
final blow had done his work, he was so com- 
pletely worn out he collapsed and had to be taken 
home. 
All from one single blow of a hammer! What a 
business. 


* * * 

CHEMICAL antidote against the perils of 
high altitude flying is being sought by the 
psychology department of the College of the City 
of New York.” 

So reads a news item that has just come across 
our desk. It tells how the New York City College 
profs are about to begin lavish experiments to find 
the answer to this vital problem. But, if the 


distinguished collegians will turn to page 42 of 
[Continued on page 18] 








A two-cylinder motor cut down from a Model T 
Ford motor is a feature of this home made garden 
cultivator constructed by Armand L. Beaudin, R. 
No. 2, Box 273, Manchester, N. H. The transmission 
is from a motorcycle. It develops about 5 h.p. “We 
worked four weeks with it on 9 acres, with only one 
man,”’ Mr. Beaudin writes. “Boy! Does it work!” 

Mr. Beaudin says he will be glad to answer any 
questions about it. We're going to send him an 
Editor’s Workbench award of $3.00. 
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this issue, they will save themselves a lot of 
trouble. For, on page 42 they will find the story, 
‘Stratosphere Patrol,” which goes into this ques- 
tion of high altitude flying from beginning to end 
and which offers a solution. 

And, just in case you think our solution is all 
wet, we want to tell you here and now that it 
isn’t our own—it was evolved by the noted 
scientists of the Mayo Foundation, out in Roches- 
ter, Minn., which we think just about establishes 
it as being official. 

Read it yourself and see what you think. 


ECLARING that the “existing Atlantic com- 

mercial air services have proved totally in- 
adequate,” daily, and even twice-daily, flights are 
urged by a writer in a recent issue of “Flight,” 
British aviation weekly. The Britisher is of the 
opinion that so many folks want to fly the Atlantic 
these days that the present plane schedules are 
inadequate to come even close to taking care of 
the demand. 

“I see the day,” he states, “when we will have 
air service back and forth across the Atlantic 
every twelve hours.” 

To which we state that we can see the day 
when we'll have beiter service than that. We can 
see the day when there will be as many planes 
flying commercial flights across The Big Pond as 
there are ships carrying passengers in and out of 
New York’s La Guardia Field. In fact, if any ships 





good rendition of the kayak, made 
from plans in HOW TO BUILD 20 BOATS, is 


An unusually 


oe in this photograph. It is the work of Milton 

Thomson, 1218 Smithfield Ave., Saylesville, R. I. 
oh. for the kayak may be obtained for 50 cents by 
writing Fawcett Publications, Greenwich, Conn., and 
asking for blueprint No. 915. A $3.00 Workbench 
check goes to Mr. Thomson for his snapshot. 
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still cross the water, about all we can imagine 
them carrying would be the very slowest of slow 
freight. 

But then, we always were the imaginative sort. 





 -& a 


TE'D like to call your attention belatedly to 

the winner of second prize in last month's 
big MI Photo Contest. His name is H. A. Kharas, 
of Bombay, India, and anyone who thinks of India 
only as a land of illiterate natives, cobras and heat, 
ought to take a glimpse at Mr. Kharas’ winning 
photograph. It will show that, if nothing else, 
India is also a land of good camera tricks. 

And, incidentally, it strikes us that a great num- 
ber of you readers are missing the opportunity to 
pick up a little extra cash for yourselves through 
the medium of this MI Photo Contest. There are 
four prizes given away every month, including a 
ten-dollar check for first prize, one for five 
dollars for second, four dollars for third and three 
dollars for fourth. And, as the cow chewing on the 
old hat was heard to say, “That ain’t hay.” 

So shoot in your exceptional pictures. They 
don’t have to be “salon” prints, and our judges 
won't examine them as if they'd been taken with 
the finest camera imaginable. If the picture tells 
a story and is photographically correct, that’s all 
we care about. 

ee 
\\ . E SEE where our old contributor, Richard C. 
du Pont, of Wilmington, Del. (“SATLPLANE 
MAGIC,” By Richard C. du Pont, Aug. 1939, MI), 
has invented a device for picking up and deliver- 
ing mail and packages at sea. 


[Continued on page 20] 





The deep has no terrors for Edward Reddick, Jr., 


and Loren Johnson, of Beulah, Michigan. For a total 
of $3.00, they built the diving outfit shown in 
operation in the above photo. “The compressor came 
from a junk yard,” they write. “The helmet is made 
from an old hot water tank with a celluloid window 
set in lead. Garden hose split and then bolted on 
the bottom edges protects the diver from sharp 
edges. To keep the window from fogging, we splash 
water on it before submerging.” 

We're sending an Editor’s Workbench check to 
them for their ingenuity and for the photograph— 
but we warn others to be as careful as Mr. Reddick 
and Mr. Johnson were if they plan to make and 
use a similar outfit 
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According to the patent office, Mr. du Pont’s 
device is built so as to keep plane and ship clear 
of each other, and is somewhat reminiscent of 
mechanical gadgets used for picking up mail at 
small stations without having to land the plane. 
What happens is this: 

When it is desirable to deliver a package to a 
ship at sea, the ship tows a long line aft, held taut 
by a drag or sea anchor. The plane flies over this, 
trailing a dangling line with the package to be 
delivered. This line has an easily breakable joint 
in it and a grapple on its lower end. When the 
plane’s package-bearing line snags on the re- 
ceiving line towed by the ship, the grapple takes 
hold and the jerk breaks the joint. 

To pick up a package in the plane, the plane 
dangles a solid line with a grapple, and the line 
towed from the ship has a section in it connected 
at each end with a breakable joint. The package 
is hung on this section, and the plane’s grapple 
jerks the section loose, after which the whole 
business is reeled into the air. 





ND that about winds us up for another month. 

Right now we're packing our bag, and before 
this windy copy even gets to the printer we'll be 
off on our annual vacation. As a matter of fact, 
“packing our bag” is just an expression, because 
we aren’t going anywhere. This year we’re taking 
a real vacation; we’re staying home. 

We resolved when we got home from our holi- 
day last year that we'd never do it again. No more 
long, hard automobile drives for us, we said; no 
more sleeping in strange hotel beds. 

Until we’re able to cruise to Hawaii in our yacht, 
or spend the winter in Palm Beach, we're going 
to stay home. We like it better there, it’s more 
comfortable, the food’s swell and it’s closer to the 
Brooklyn Dodgers. 

We'll send you a postcard.—The Editor. 








This tiny sail, with but 30 square feet of canvas, 
furnishes plenty of power for the kayak which Robert 


Reith, R. No. 1, Marion, Ind., built from MI plans. 
“It brings me plenty of compliments on its speedy, 
all-weather performance,” Robert writes. We are 
awarding Robert a $3.00 Workbench check and 
hope it brings him happy sailing. 
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to light socket. The Dynamic “4 —s RETAI a one hour, Many welders make 
L as much as $15.00 to $20.00 @ 


both metallic and carbon arc weld 

ing. You can also solder and braze day. The Dynamic Welder is 
on the lightest material. EASY PAYMENTS light and easily portable. 
WORKS OW IRON, STEEL, TIN, BRASS, COPPER AND ALL OTHER METALS 
, With our free instructions you can in no time do finished repair jobs. BIG PAY AGENTS WANTED ! 
N BOOMING WELDING INDUSTRY. Once you have.the Dynamic outfit, you * 

are all = ™, b . profitable field In *. pees k Dynamic Welder costs you Less — > ts ne = 
Than 6c a Day. Write for FREE particulars TO mend tor it TODAY. e 


C37 =SYNAMICG WELDER CO.."22%-RX Silverton Road, Chicago, Ilinois 
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Learn at home from an Engineer 
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drawing table furr 
draining. Start in r 








GINEER Bose. Bis, 4747, Li bertyville, + 





e sel acts on ‘“‘Draf x 
! Al t 4 list "ol I tior f en af 
Designers H 
Ag -- ff 
Address ' 
Town Ss I 
BE PREPARED! LEARN TO SHOOT WITH BENJAMIN 

22 








aes | 1N 
U.S.A 





ACCURATE SHOOTING 
WITH CHAMBERED AIR 

model BENJAMIN AIR RIFLES witn «!77 
t EVER HANo PUMP: anywhere. oo prectice firing or just plink. 

ing, r campir f r x. ete at lowest cost 
Shooting torceis ‘adjus apie wr ath amazing Maximum power and accu- 

acy nore war ction-Hammer 

e- Haw Trigger: Satety Lock: “Mand pump. Sing ie Shot BE w = libshot 
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BENJAMIN AIR RIFLE CO..829 Marion St st. seule Mo..U 


INVENTORS 
Get PATENT FACTS 


Free Books Answer Questions— 
Tell How to Get Protection 


Your ideas may be worth 
@ money! Get facts first and 
save time and money. Com- 
petent advice on patent procedure 
is essential to good results. Our 66 
years’ experience enables us to 
explain everything you need to 
know about protecting and com- 
mercializing your idea Prompt, 
confidential service and results. 
Mail coupon today for free patent 
booklets and Special “Certification 
of Invention” form (covers first 
important patent step). 
SSeS 2 eS eS eS eB ee eee ee eee 
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aes + COUPON FOR 
"FREE BOOKS 


¥ Registered Patent Attorneys Since 1875 
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LATEST MODEL 
Né KET RADIO 
O inet: 


NEW! noe! 


DURABLE 4 O sartemes 

Dual a takak oe ae ee a 
4 ts ye purse—Wt 

ABOUT. “CIGARETTE PACKAGE “size! 
PATENTED —_ POWER CRYSTAL! 
Receives broads s_ clearly Hi-ratio 
easy tur MICR ODIAL’’. No upkeep 
—OWNER ‘S. REPORT LONG SERVICE— 
THOUSANDS SOLD! M. L. of SLL 
SAYS: “‘MIDGET RADIO WORKS FINE”’ 
ONE YEAR SERVICE GUARANTEE 
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YOUR OWN BUSINESS 


MAKING CASTINGS FOR US 








We need additional full or spare ti me m anufacturers to cast for us 

hrist ds, 5 ii Autos, Sol- 

rt 1 rience 

> r own tx and make real 

ney ut this interesting and profitable 
work write: 

METAL CAST PRODUCTS CO. Dept. 2 


1696 Boston Road New York, N. Y. 

















Course 











Practic tested trai ced by 36 years experience. 
incl ~yt- M ics guy ~4 nd Operation, Diesel Power 
Generation, Machine Shop Practice, Auto Elec 8, ete Flexible 
plan to meet specif needs of those with or ¥% out jobs. Ol 

larcest trade school in West qualifies you and helps you get a 
good pay job. Tr port — allowed to L.A. Earn room and board 


ke g. Re iest Catal 
Dept. 10-MMA 


National Schools ? Peet. 20.0naA 


RAYE BURNS will teach you Bow to ¢ CRE ATE ORIG — © $ 85 
NAL c ARTOONS at home tt 1 
ce r Allf 


DON’T COPY — LEARN TO ORIGINATE! 
nta 2 26 lessons over 600 ii ustrations 


mame and address for free details 


RAYE BURNS SCHOOL, Studio F, Box 3583, Cleve Ohio 
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NATIONAL POTTERIES COMFANY 
Dept. C, 11 W. 26th St. Minneapolis, Minn. 


Throw Away F 

Your Trusss 

FRE -See this Amazing New Discovery 
Why suffer with rupture? You need never wear 

your truss again! You will be amazed at the wonderful 
successful results. See how this discovery works. FREE. 
Positively costs you nothing. Ne obligation. Just fill in and 
r-———-—MAIL COUPON TODAY !————+ 


PNEUMATIC INSTITUTE CO., 103 Park Av., Dept. MM, N.Y. 4 
Send me free under plain sea! and Sy all Amazing New Discovery.’ 
I This places me under bo obligstion to buy } 
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Db cutting strokes, 
7200 upward non- 
cutting, repelling 
SAFETY strokes! 
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Satisfact ion Guaranteed! 


SINR = GINS 


3265 Bermuda, Dept. M-101 
Ferndale-Detroit, Mich. 





mous Syncro Jig saws, 


FREE Catalog shows all fa- 
project books. Write for your copy! 








SYNCRO DEVICES, INC. 


$5020 Full ‘Size 
FOOD & HOUSEHOLD 


PRODUCT ASST. @ 
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Cincinnati, Ohio &) 


STUDY AT HOME 


Legally trained men win high- 
er positions and bigger suc- 
cess in business and public 
! . | a ag opportunities now than 
ever befor af] corporations are 
headed by ‘men with legal training. 
More Ability: More Prestige: More 
We guide you step b You can train at home 
during epare ti ~4 "ieee of L . Successful 
graduates in every “section of the U.S. We furnish 
= text material, = “des volome Law L .. Low cost, easy 
om «. Get our val Zs aw Training for Leadership’ and 
Y: ence’ books REE Send for them Ww 
andatte Extension University Dept. 10493-L, 
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Correspondence Institution 
8 Mile Range-Wide Vision 


BINOCULARS S475 


15 Days FREE TRIAL 
Postpaid or C. O. D. 
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Comes complete with case and aps. Well 
f ed for all distances an ye widths 
‘ eatur eat t rs. Guaranteed. If not 
tisfied after 15 dase trial, i efunded AGENTS WANTED. 
VOGUE CO., 8420 s. aatiand, Dept. 225, Chicago 
LIGHTS ITSELF ...... 
SELLS ITSELF ayn 
es Action (1941) Portected Wind 
Seif wsetting Lighter 
Never IMPROVE! PRINCIPLE — 
IN IGNITION. No flint No fricti 
Send 25c for sample and large can of fluid 
ut 1 Acents report | 25c RETAIL 
NEW METHOD MFG. ‘CO. Doz... $1.75 
Box MI-105 Bradford, Pa., U.S.A. Gross.. $18.00 


- New and Used 
Liberal Trade-in Allowances 
Write Your Wants, Dept. MX-10 
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AUDELS Carpenters 
and Builders Guides 
ra 4 vols.56 


on Woodworkers. 

Guides give you the short-cut 
instructions thet you want— 
including new methods, ideas, 
solutions, plans, eystems and 
moncy seving suggestions. An 
@asy progressive course for the 
apprentice and et dent. A 





ractic ply helper and 
ick Referen ¢ for the master 
worker. Carpenters every- 


where are using these 
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Flow to use the Se square—lIlow to file and set 
eaws—How iid furniture—How to use @ 
mitre mont w to 0 use the chaik line—How to use 
How to make jointe—Carpentera 
arithmetic—Solving mensuration probleme—Es- 
timating etreneth of timbers—How to eet girders 
end s)lls—How to frame houses and roofs—How to 
estimate costs—How to build houses, barns, gar- 
eges, bungalows, etc.—How 
plans—Drawing up epecifications—How to ex- 
cavate—How to use settings 12, 13 and 17 on the 
eteel equare—How to build hoists and ecaficlds— 
ekylights—How to build stsirs—How to put oa 
intericr trim—How to hang doors—How to lath— 
lay floore—How ‘o psint 
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GET A BETTER JOB 
A better job—in the gi ‘ic auto indus- 
tr BIGGER PAY—a ce to go into 
t ess for yourself my get a share of 
t » & waiting for any man who 
t ries to improve himself. earn 





auto engineering with — wonder books 
method. 
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a car at x Simy U € Y INDEX to look up 
ne ae 7 er to auto problem. Built by 
. ‘ el of America’s great automabile engi- 
} rouble nd how neers and tten in simple language s® 
t rrect the ellcov- you ean understand it. 
ered 
National defense poe baer is adding more 
6 BIG hageoges Cpl ies for trained auto mechanics, 
2500 pages, 2 ise jn fact and in ous armed forces. 
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luding A year’s consulting privileges with 


Ere s ete i 
ee See: See our engineers now given with 
binding. these books without extra charge. 
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AMERICAN TECHNICAL SOCIETY (Publishers—Home Study Courses), 
Drexel Ave. & S8th St., Dept. A7320, Chicago, Iilinois 
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fOwNGOTIRE||H 3 


and Other Standard Makes 


Only our 25 years’ experience, big 
buying power and volume production 
make it possible to offer these amaz- 
ing tire values. Think of it; Stand- 
ard Brand reconditioned tires, ser- 
viceably repaired by experts with high- 
grade materials at a fractionof origin 
cost. Order now. Enjoythe tremendous 
savings our cut prices make possible. 
a. TIRES 
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29x4.40-2 4} $: $9 si 
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1085S Washington Ave., New York. N. ¥. 
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National Baking Institute annoances a new home study 


HEAVY ‘DUTY 





course in commercial baking. Baking now America’s afte 
TRUCK TIRES industry in wages. Nearly a depres ion-preet basir 
s00d field for ambitious men. Common school edu ation 


sufficient. Send for free booklet ‘‘Opportunities ia Com- 
mercial Baking’’ and requirements. 
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: ¥ : ATIONAL | me ag INSTITUTE 
3628 : oo replace at * pric 1315 Michigan Ave., 2057, Chicago, U. S. A. 
; DEALERS — - om ean be achieved only through cultivation of the mind. 
4 NTED|Order Today Defend spiritual and ethical values, and become in- 


now 


, - vincible, under the banner of righteousness 
SEND ONLY $1.00 pavese on each tire ordered. any being enfuried by a New Race and Order. Send for 








$3.00 on each Truck Tire.) We ship balance C. 0. D our latest 60 page, illustrated brochure, LEMURIA 
; ~ poe -ron aaa ss Cees 1s 00s ~~ ~~ to To THE INCOMPARABLE. It reveals who you are 
il order promptly we may sub titute brands if neces- why you are here, your past history and your future 
sary. ALL TUBES BRAND NEW—GUARANTEED— inheritance. TWO DIMES covers the cost of mailing 
PERRY- MELD TIRE & RUBBER CO Act today. You incur no obligation of any kind. 


1720 South Michi Ave., Dept. 7009, Chicago | LEMURIAN FELLOWSHIP five" wnwaunte’ wsconse 






























STANDARD OFFICE MODELS 
About ') MFRS. ye A PRICE 


Ensiest Terms 7OF A WEEK 


All modets a oly ay like brand new. 
FULL 2- vEAR GUARAN € 


No Money Down—10 Day Trial 





Splendid opportunities. Prepare quickly in spare time. Easy method. 
previous experience necessary, common school education sufficient 
Many earn while learning. Send for free booklet ‘‘Opportunities in 


Modern Photography,"’ particulars and requirements 
FREE COURSE IN TYPING INCLUDED =e scnese. * Sue Toaaarny 
Send for FREE price smashing literature in 1315 5 Michigan Avenu 2057 Chicago, 1! 


colors. Fully describes and shows all models 


INTERNATIONAL TYPEWRITER EXCH. 
u. 


Monrce St., Chicago, 


sTuoY ENGINEERING wie 


EARNA DEGREE ¢t home 
pele) Ger. 2) ) MAKERS sii ae et, ines 
Machinists, Screw Machine Men tral: Sfinimg: Tmauctrial: Hugh ae eronautical: | Radio: 


9:4 >4, Mae Skilled metal workers earn up to $50-$60 a 
week. Learn these trades by actual work in ALLIED 


BIG PAY SHOPS. Fully equipped. State Approved. Low Fee. 
nnd any time. Day end Evening classes. FRE t 

ALLIED SCREW MACHINE co., (School Division) 
Dept. Mi-10 609 W. Lake Street, Chicago, Illinois 














OPPORTUNITY TO EARN 
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$1040 WHILE LEARNING 


Available to Qualified Students Through 
Cooperation of Milwaukee Industries 


A most ur | offer to High School gradu- 
ates who must earn t¢ mn and part of 
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Be a Taxidermist. Double your hunting fun. We 














‘ b/s you at Home. Mount Birds, Animals, Fish, 
: — fel | ads, common specimens. Fun ai and profits. Decorate 

lowships. off 1 by « erating Milwaukee home and den MAKE MONEY. Motat gam an fi 
manufacturers still available s courses in Aircraft or Are others. Big profits in spare ti ITE TODAY. 
W eld Z al . nd i Ww no details and your copy of Hisn pw ect Loeres FREE BOOK 
Career Building obli on, Mention course desired. | Now Free. Send post card. State your AGE. 
MILWAUKEE SCHOOL of ENGINEERING FE 0 NORTHWESTERN SCHOOL OF TAXIDERMY 
M1-1041 N. Broadway & E. State, Milwaukee, Wis. | Dept. 2867, Omaha, Nebraske 
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Letters To The Editor 





To the Editor: 
Dear Sir: 

I didn’t win, but I wish you’d have another con- 
test. I especially like your “How To Build” 
section, and am interested in all your articles 
pertaining to aviation and mechanical information. 

Richard Vickers, 
1408 E. Main St., 


* 


St. Charles, Il. 


* * 


To the Editor: 
Dear Sir: 

I read in MI that the Editor’s automobile had 
been stolen recently. You have my sympathy, 
and also the following suggestion: 

The cheapest way to prevent a recurrence of 
the theft of your automobile is to buy a good 
bicycle combination lock with a lock rod just long 
enough to fit over a spoke of the steering wheel 
and the gearshift lever (assuming you have a 
steering wheel shift). When the gearshift is in 
neutral and lifted to its point nearest the steer- 
ing wheel, then lock it in this position to the wheel 
and go on about your business. 

Andrew Purdon, 


1516 Manchester St., Columbus, Ohio 


* * * 


To the Editor: 
Dear Sir: 

I am a natural mechanical designer, but be- 
cause of poor eyesight I could not take a course 
in drafting. I have an idea for an elevator, with 
which a building contractor could elevate a ton 
or five tons of material three stories high and it 
would require no more strength than a child has. 
I have never been able to apply for a patent be- 
cause I haven’t been able to make the drawings 
nor finance the charges for patent fees, etc. I 
would like to get in touch with someone who 
could help. 

E. S. Crafield, 
313 St. Lawrence, Beloit, Wis. 


* * * 


To the Editor: 
Dear Sir: 

Maybe some of you mechanical geniuses can 
figure out this one for me: The automatic choke 
on my new model automobile has a way of stick- 
ing and not working in very cold weather or very 
hot weather. This summer, the thing got so I 
couldn’t start the engine at all. I live in a small 
suburb, and the garage mechanics don’t seem to 
know anything about these complicated new 
mechanisms. They took the thing apart and put 
it together again half a dozen times. No go. 

Finally, I got disgusted and took the thing apart, 
myself. I’ve got a basement shop and am supposed 

[Continued on page 33] 
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pica Needs 


MECHANICS 


The fast moving pace of the National 
Defense Program hos creoted a 
shortage of trained Auto Mechanics. 
Uncle Sam's Army and Novy needs 
more mechanics than ever before. 
Now is the time to extend your 
knowledge of mechanics and pre- 
pore yourself! Regardless of the cor 
re want to veges. MoToR's new 

hop Manual will show you the foc- 










Official 
FACTORY 
Books 


Covering tery oqwvedt way to do the job! Gives 
ALL Cars ciol manufacturers’ data needed 
by 5 mechonic ba overhauling 

al i or justi every merican auto- 
1935 1941 4) mobile mode since 1934. Used daily 
Inclusive by thousands of repair shops, 






students and schools. Mail coupon. 
567 BIG 8Y, x 11 PAGES —850 
PHOTOS, DRAWINGS, CHARTS, TABLES 
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— Give Nearly 200,000 Vital Facts on: 
Engine overhaul — Electric system « — Fuel system 
Cooling syst Clutch 


—Rear end—Wheels—Brokes—Ffront end—Shock 
ebeorbers _ ‘Steering <= Ignition — Lubricotion — 
Oil filters and hundreds 
of other detailed instructions thet describe the exoct 
how-té-de-it of such repairs. 
Published by MoToR, 572 Madison Ave., New York, WY. 
The Leoding Automotive Business Magozine 


Your Money Back 
if not 
Satisfied 


SEND NO MONEY! - 


MoToR, Book Department, Room 2603, 572 Madison Ave, New York 
Please RUSH me @ copy of MoToR’s 1941 Foctory Shop Manvel. | will pay postmen 
33 plus o few cents delivery chorge; but it is understood thot if book does not sotisty 
me | may return it within 7 days (ond in its original condition) and hove the $3 purchase 
price retunded immediotely. Foreign Price $4, cash; no C. O. D. to Conede.) 
NAME ~.. AGE 

ADDRESS 
city 
OCCUPATION 


Do you want 


..to go to College? 
.. or to enter a Profession? 


(Such as Accounting, Architecture, Nursing, Dentistry, 
Teaching, Social Work, Osteopathy, Beauty Culture, 
Optometry, Embalming, Chtropody, Law, Medicine, etc.) 


.. or get an Office Position? 


To get anywhere, you practically MUST finish High School 
FIRST. You can complete our simplified High School Course 
in SPARE time at home, as FAST as your time and abilities 
permit. Equivalent to resident school work—prepares you for 
college, pre-professional examinations, business, industry. 
Standard texts furnished. Diploma. Credit for H.S. subjects 
already completed. Single subjects if desired. Low aon a aoa 
terms. American Sc ~~» Chicago, est. 1897—endorsed b uca- 
tors. Finish your high school education NOW. Write TODAY 


High pchool Course 
at Home Finish in 2 Years 


aan Sater eae oe 
§ American School, Dept H728, Drexel Ave.at 58th St., Chicago, Il. 
3 Gentlemen: Send me FREE information covering special train- 
ing in subjects checked below. No obligation on my part. 
a 































OHigh School Course Engineering 
OAccounting and Auditing and Design 
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M.1.’S RADIO MANUAL kr 


EVER before has the technical side of radio offered such vast opportu- 

nities for jobs and advancement. To meet the needs of thousands of 
men and boys interested in this thriving, growing field, Fawcett Publications 
is proud to announce publication of the new MECHANIX ILLUSTRATED 
RADIO MANUAL, now on sale for only 50 cents. 


This 146-page book, packed from cover to cover with invaluable informa- si 
tion on all phases of radio, is written in simple non-technical language and 
is profusely illustrated. Beginners and experts alike will find the MECHANIX 
ILLUSTRATED RADIO MAN- 
UAL full of interesting and prac- 
tical articles and photographs. 
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Complete diagrams and full 
construction data for building 20 
different pieces of radio equip- : 
ment are featured, including S07 
radio transmitters, receivers, JgyVil 
phonograph amplifiers, and test : 
instruments. Every single how- 
to-build feature was built and 
tested by experts before 
being included in the 
manual 


Special articles on op- 
portunities for radio men 
in the army and in avia- 
tion have been contributed 
by Major General Joseph 
O. Mauborgne, Chief Sig- 
nal Officer of the Army, 
and Major General Henry 
H. Arnold, Chief of the 
Army Air Forces. 


Also: How to Learn 
the Radio Code, How to 
Get an Amateur License, 
How to Read Radio Dia- 
grams, and many other 
extremely helpful fea- 
tures. 

Cen same enna oft thie CUT OUT AND MAIL TODAY! 
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Use the coupon below, g§ Greenwich, conn, : 
and your copy will be @ pr, nd me, postpaid. a copy of MECHANIX ILLUSTRATED & 
sent at once. No charge : RADIO MANUAL. Enclosed find 50 cer kK, money order, 6 
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15¢ a Ward 


PROFITABLE SIDELINES 


To get your share of the business from our DECEMBER ISSUE, your ad with remittance must be in 
our office OCTOBER THE FIFTH. Mail to MECHANIX ILLUSTRATED e 1501 Broadway e New York 
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ADVERTISING SERVICE & AGENCIES SELL NEW, Used ©1 i fr il MERCHANTS WALL Cards—cost Ic. Sells 
< < LETTERS Mail ¢ ‘anles Store, Mer Suits 77¢, Leather J 8 | 1 yetails, Eugene Collins, Biltmore, 
aekeie nents —- o : ‘ i Dre l 1 ( . | No. Car 
> ‘ds. H H Phird Na- c ( Free, S&N -A | RAZOR BLADES, Notions. Free Wholesale 
i I t ‘ R * - - - Catalog. Bulger, 132B Rindge, Cambridge, 
ADVERTISE: 24 WORDS ; BIG Tak 4 S : Mass. ‘ashton e 
Free Lists, Adve k H Picea : , Rain- | SELL NEW ove product to homes. Steady re- 
Grove. : t ete. Sales Prete | Beats. Otto Grube, Egg Harbor, N. J 
et ! 22 a le = im. _ 
AGENTS WANTED I ( x PL megs 9 ( —. ame, 250% profit. Sample 
= 7 P "Tine ROMANTIC SOUTH A I : = veh - 
l 21 ; I Pat re . BUSINESS SERVICE 
~ " t . . = $1 F ‘AYS FOR San Francisco office under 
\ 1 re 1] Lt V Na 1 Cure you Personal business mail received 
. — and remailed Contacts, 151 Turk, San 
I WILL Yor € $ 1 ? Franci Calif 
: \ I Work ¢ th 
\ : Le On | re I - MALE & FEMALE HELP WANTED 
fers. Silver # aioe fo BX1240, San B © | SALARIED POSITIONS Quickly “Ont ned. 
- : = 2 —— Instructions 2 jeorge Lenhoff, Federal 
omen Fifth Avenue. I = a Ye = I . N M rm Securities Bldg Lit woln, Neb 
1 I ARGAINS LADIES Aprons 9c e Band 2 profit 
Hose 5 Shirts 39c, Turkish T Is 6¢ Wr rs, § 1 < Tex MONEYMAKING OPPORTUNITIES 
: a oe 1 : oap | Re- | B ge « N. Eutaw St., Baltis YOUR OWN Profitable Business! We help 
i I “nis ! red a s M "a GEA you » build up successful subscription 
red a - Aut H , or Store MAKE MONEY! Show ex e ( 5 y in your community, making money year 
, 1 4 ri th customer's name aft ¢ fter I thi and renewal ord I 
, P : ' ‘ 4 100 4 } i Wer Bex I zines published. Our representatives alse 
t, Dept < ; . ke 5 Samy on k big profits with extremely beautiful 
— : : es - 168 Ar “ Place Christmas car -our own complete, fast-sell- 
CHRISTMAS CARD I ' you quick ‘ ‘ * | ing 1941 line. No experience required, So turn 
‘ ! ' . is a — r spare time inte cash! Clip this ad now 
( for $1 Se Bae : ms Bu Hamil- | and mail th your name and home address 
ts $1.00. You make Re guat- | to International Circulation Co., Ine., Dept. 
r 14 f < ents bs ' Z > . AR “ith St t Sth Ave., New York 
x % State { c — _ — —_—— —_ 
pong A as —— EARN SUBSTANTIAL Fees in New, Tested 
2 ——— 4 New a ’rofession. Write immediately for free les- 
CHRISTMAS CARDS, Earn $2 an hour. Take : Penny h—Abso- | son in Questioned Document Identification and 
galore f1 f 0 € te “ 3 vy Cata- | Wandwriting Analysis. Prove your ability te 
f t e $1. Fre € 8. ted, Chi ; “ master this fascinating, money-making train- 
f t 21 ¢ folder CALI Garages, Stor v ing. Many successful graduates. Many oppor- 
Sells $1. R to- ( ! nd seller s | tunities, AFGA, 3912, N ( 
ee Sate eS ; ” . ples sent on t $100.00 MONTHLY, r, PART Time, publish 
— - —— tee”. Det +. Akron, Ohio, ts magaz zine, ume as publisher will 
bit ONEY ry £ - ) NAMES FROM Agent 1 | ing m H.., ae you ean start 
I I ere all P $2.00. G 3 king plan to sell subscriptions 
I I ‘ 3 r for each w red € log K 129 y magazine and full particu- 
' f Decal- Ww. 7 is Los Ange ‘ f P. Knapp, Box 70, Geneva, 
; or a - ; oo MEN'S—LADIES’ 1 Vinter | 
- ; : ; ( 8 s 88 P T } 3 molds, mats, toys from 
; \ meg eH s I 1 Initial 1 Other Bar ( log Fy P sf papers, rags, sawdust, 
or $ e T Roose ct | pl { old ‘tires, linoleum, 
{ - er I l f profit. | pa — ee ee t cans , or ea state sideline 
! ( ‘ 0 fer $1. | WHERE TO B At ; Wholesale 50¢ - | <a e Mail order. On _ - 4... co 
( “oe ker s n _* I val, t meter bagge aecnee : ua. P at 1107 | H “ 18 is aha _Nebr. 
= Rr y, N tk DOLI LARS FOR tT is. Barn extra money 
I OYED OPFICI i} Work we = -_ 
. € t 1 set M BIG M Sell } W ) i stories rticl Send for free 
{ ‘ =. t $ S e | inf r 
| I r ” ) S 
I | ° z \ ; M 
e. O } o : i: 
St.. ¢ |} AGENTS WANTED for ¢ IR r | 
a} s 4 } S } I et < 
\ G ( 1 s Sales S P.O. Box 579, I » o 
‘ 4 $1 06 - iM 
I N ‘ = - 
s 2 I ‘ | YOU'LL_LIKE R M q - | E EXTRA. 8 t r own writ- 
R x | e, Mak ( Glass } ‘ ing and typir service, Free literature 
cy 
i PRA r is Ww es ! Plater, & M on Richard Publishing Service, 4340 Maple Ave- 
. - I } 1 nue, Dallas, Texas 
‘ ! for $1, | m ae . 
> ‘ A 2 | NEW PROCESS N t F letter PROF FITABLE Mail busi- 
t prot Samp! I | I - é R 1 s 3 @s, Pr Op! ties 
y cs 749 Monroe, Dept. 60 k ( St., New York unt Pack 10c. W—Wahl Specialties, 
I XN. ¥ — ———____—_—— $$$ Dak. 
J b ( full c k- CHI ISTMAS ¢ ARDS. F - m. 7 ’ you get the best returns for 
} pes ; *, ae if 1 par ‘ H Ny H ( , ir ropositior, Write to Bill Corvell, 
ead hagpenl - wae | : —— - ——— Floor, 1501 Broadway, New York City. 
Z 12 M Cincinnati, Ohic FREE WATER nd our concentrates make 72 INVESTIGATE MAILORDER as profitable 
AG Ss. TRY T Stop t t you sn eed rt 1 R 1 x... e bhy or business antovesting _ literature 
‘ Let me bout things you . a a ee free. Sunny Croton-on -Hu Y 
=~ : ke ! ‘ ‘ ¢ ¢ ( ERINTMAS Cc ARDS—A1 eric finest as- IF YOU have Any ling to sell or trade send 
. a. not satist noney refunded. John- s. Big profit mples on approval ose for list of opportunities everywhere 
— oS Emory Unive Ga Robinson Cards, Dept. 129 Clinton, Mass. | Toole’s, 101 Adams, Evansville, Ind 
When Answering Advertisements, Please Mev n MECHANIX ILLUSTRATED OCTOBER, 1941 27 


































































































































































































































































































































































SELL BY Mail! Make sparetime profitable. | 
Constructive literature free! Write Jay, Sh B h Su li | oO P li i" 
1131 East 61 St., Chicago, oe Drus pplies its Uwn Folis 
MONEYM: AKERS, BUSINESS Starters, Big | 
Profits, Samples and Details, Dime. White, 
Box K- Dallas, | Texas 
MA AKE A} sell Made-To-Me asure Arch | 
Supports. Particulars Free. Carssen, 3609M | 
Texas, St. Louis, Mo, 
COPYRIGHTED PLAN increases Gasoline 
and Oil Sales; Send 25c. Ace Products Co., 
Wilkes-Barre, Pa. 
127 SUCCESSFUL MONEYMAKING pi plans, 
details free. Newton, 612 S. West St., 
Syracuse, N. Y. 
MAKE MONE ¥ in in the privacy of your own — 
home. Free information. Write, DeLuxe, "ieee 
Pittsfield, 1. Bi caey Gog 
ATTENTION! 1941 CAR Free Offer! Details —_— 
3e. Moneymaker, Originators, 7B, Promp- 
fon, Penna._ - — ae WHAT 
20 MAILINGS, MONEYMAKING opportuni- HN 
ties—l0c. Century-BX, 810 Stewart, Dallas, Q t 
Te: xas e ? 
—____— — . — 
NONE YMAKING SPARETIME Business 
25e. Leroy Studios, 1521 Race, Cincinnati, _ 
Oni AlkcI 
e = _ ee - ae Pret 
MAKE EXTRA “money. Four amazing plans at 
25e. Prescott, 736 Yarmouth, Norfolk, Va. | ‘ 
HELP WANTED Sy 
BIG UNIFORM manufacturer seeks man to _ 
contact restaurants, beauticians doctors, 
nurses, factories, offices, homes, others, Offer GET 
exclusive, patented styles: unsurpassed work- 
manship. Special assortment ry F 
bargains. Leads furnished. Permanent i ut 
Free. Hoover, 251 W. 19th, Dept. YK-47 . 
Pew York City mr 
SHOW FRIENDS Sensational lowest priced | A handy type shoe brush which carries its own supply of polish with it has recently . mf 
ersonal Christmas Cards, Stationery. Also | been placed on the market. Polish is fed onto the shoe by turning the key in the — 
magnificent 21 Card $1.00 Assortment. Profit, | handle, and when a new tube is needed it can be added without replacing the brush. BUTI 
+. E xper Renee ganecescery, Pecssnal Cord Each tube is said by the manufacturer to contain enough polish for 100 shines. M... 
Kamples ee, t be on appre . 
Wallace Brown, 225 Fifth Ave., Dept. D-86, lars 
Pow Yor =: a 
PROFIT FROM my mistakes in the mailorde r CAL AND Mail Order business and Post- Rye 
WASTE MATERIAL business. Read ‘‘Common Sense sil- » ottice | established 1900 for sale at sacrifice, } 
1100 USES FOR Waste Materials. Indis-| Ofer’, and get your own business a | Fox, Fore. N — Dak ( 
pensable Booklet—30c, Box 5, Holly “os 4 right. Bam details. Hayes, Box 1433-F, Oak- HOW AND where to obtain capital fully ex- GROI 
Calif land, Calif. ‘ Dlained, free particulars, Star Service, ‘ 
25 PROFIT A Day. A reliable, legitimate, | Wapakoneta, Ohio. _ R 
SALESMEN WANTED local business Besa worked with or without MAIL AND distribute circulars, wonderful . 
TREMENDOUS SALES Field Now Open, | -capital. Complete plan 50c. Satisfaction guar- a Miracle Manufacturers, Con- § 
Red Comet Automatic Fire Extinguishers | anteed. Bratcher’s, 802 West Main, Qwens- shohocken, Pa pt 
sellir . by — 7 New Produ ~ ; Low | boro, Ky —_ N PAIN TING. Lettering patterns, re 
*rices. Salesmen needed now for big fall busi- - aie mae . nt free. Clark System, Ellwood City, t 
ness. Write Conrad, 789 Comet Blig., Little- WILL YOU give us 5% first $600 you make? Pe nna wie : ( 
ton, Colo Afternoons Free! Work home! $1,090 month WERER- “TYPEWRITER ge eg eng 
TS — emantes septional—~fulltime sect sure echani : > 
NEED FAST-SELLING salesman? Write to| * nor gg Bom — ager . Instructions Simplified by Mail. Canton, ture 
Bill Corvell, 23rd Floor, 1501 Broadway, — National, X1240, San Bernardino, Ohio Te 
New York City a . * os BUT 
GOOD PAYING Business silvering mirrors ; eeeeen ae cee tee, Catron ; 
BUSINESS OPPORTUNITIES plating autoparts, reflectors, bicycles, bath- me Sustnes a TNs Sa T 
. room fixtures by late n Free par ilars pa — - 
IF YOU have some spare room where you ean - in = usps * mrenes I N cans " y 
do light work, we con effer you & preitable o_ proofs. Gunmetal Co., pis A, Decatur, T H. _*- ~ J 1 is o oe ey PRO 
proposition casting Christmas Goods, 5 and F! oil . 5 
le Novelties Autos, ete. for | COLLECT YOUR Share of $$$. Operate Col- — T 
firm of many No experience le Ag - Credit Bur i ly NEWSP ae Cae Pa Instruct 3 au=s 
necessary as we furnish full instructions with profi table, Ea ily learned, Capit = ¥ > . an 
moulds Spare time or full time. For details | sary. Wr Write Cole Associates, Syracuse, ° CASH-IN. M e. Pr M4 RAl 
write Metal Cast Products” Co., Dept. 2, FULL OR Spare Time Pr Main Road : t 
1 ston Road. New York City “Money Making Business | SPARE TIME Details. Rak anc 
, EX INDUSTRY needs manufacturers | $1.00 book you can have for 2%¢ 2014M_ Market, I } 
on small seale and for big production of Art June, 101-MI [_ Bee h, lvok Ma Kin 
Goods and Novelties in Plaster and marble| SIGNS AND show si pertl TREASURE pimeens oO» 
imitation. Cheaply and easily made in our painted with letter patterns Many sizes and MT-s¢ ors ME TAL ator F Guaran- . 
guaranteed rubber moulds, We are now placing strles. Write for descriptive folder. John teed an in efficiency Time ot 
big Xmas Chain Store orders with Manu- Rahn, N1330 Central Ave., Chicago payment -§ and a ssoric Free 7 
facturers. Interesting booklet mailed free MAKE LL best A yoot > Literature. Fisher Resear h Laboratory, Palo : 
" } 1—SEL est Athletes Fo Remedy. ° = 
Piastex Industries, Dept. BR, 1085 Washington Easily enade. Rig profit Valu oe formula Alto. Calif EX! 
Ave New York a mn 50c coin, Viggiano Pharmacist, 6551 Shet- MINERALS—PRECIOUS STONES ine 
MAKE ARTIFICIAL marble, moldiess pot- | land, Pittsburgh, Per a SING oF fl — — 
tery, glazed tiles, sanitary flooring, chemi- | \{AKE CUTS from photos and drawings, “d > oe on oe te = 
eally stained cement, superhard figurines Simple. Inexpensive. Both processes $1 00 + ag = h ' ra ~ a - =. 0. a 
a x molds. Uncanny cement secrets. Brilliant . . 9 ope opal, sapphire, tur ise, and etc., only U 
a $e Payn "O45 Gran ie Vista (Room a conthcons ciently, 9: anion’ “7 Withers of Atlanta, ‘Bos ~ 
103) Los Angeles, Calif. - = 928, Atlanta. Ga ope 
- | YOU'LL LIKE Resiivering Mirrors, Table- ILD ORE 6 Specimens 25c - 7 eo 
MAIL ORDER business course shows you how ware, Making Chipped Glass Nameplates, . wah gg BR, ele me Ste. Miner, 1H a 
to make money, spare or fulltime. Teaches] Signs, Write Sprinkle, Plater, 845, Marion, - - AR 
professional mail order technique—not penny- Ind EDUCATIONAL & INSTRUCTION ' 
tatching schemes. Free details. Nelson Com- | \fOLD-MAKING. PLASTER Casting. | LEARN WELDING! Get into aircraft, ship- free 
D: 00 She rman Dept. 405- K Chica z0. Monermaking Home Business. Literature building, hundreds of important industries Mae 
METALLIZING BABY-SHOES makes you| free. Kemixal, Parkridge, Ill. that need trained welders. Prepare now Sur Li 
7 ' alt -- - — : gor zg t » La s e e at hom 
_ money Simple! Nos 1 Pe tpe tual market. HANDY MEN—FEarn | money home operating good — oe mage ona Soong unasen “as 
Small investment, fine profits! Full particu- Community Fix-It'’ Shop. Stafford, 703 > ing Institute, 1314 Belde Dept — 
lars free. Novelty Metallizers, Box 933-A| Rawlings, Carbondale, IU. TT _——<€ ee ae SE 
Church Street Annex, New York EN . oe = — t 
a = — AGENTS- TO mail our literature Good LEARN DRAFTING at home! Graduate en- —_ 
OWN A Profitable Business of your own Profits. Home business. M. Maywood, 1107 gineer offers new $5 home study course for 
Independent of your boss. Amazing Profits | Rrovdtway. New York only $1 complete. Clearly written. Money back ca; 
in the Mail Order Business For Free Eye- LETTERSHOP BUSINESS in your home. guarantee! Send for free descriptive circular. a 
opening literature write: Campbell, Bor Start a shop today, Details: Lettershop, | J. R. Giles, Dept. G, Box 149, Burbank, Cb 
315-B, Siler City, N. ¢ 7M6, Madeira, Ohio. Calif 
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g105—$175 MONTH. MEN—Women. Get 








Government Jobs, Prepart now for ¢€ i- 
nations. .ist Jobs—full particulars Free. 
Write today. Franklin Institute, Dept. C39, 
Ror er . % 
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LEARN DA med ball- 
{ Lud 
I g ¢ 
F « ‘ 
Ts ’ TECHNICAL 
Bought, Sol 
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PART s20S 


tute Box x97 


HANDWRITING ANALYSIS 











FORMULAS, PLANS 











AUTHENTIC FORMULARY. 924 Pages. (ll- 
lustrated.) Recipes, instructions 10,000 

pr able products. $1.50 postpaid or C.O.D, 
Foreign $1 .- Catalog 3c. Adams & Brown, 

Chestnut Hill, Mass 

NEW! SOAP LESS, Fx ¢ Formulas, Also 
single ingredient form e. amt 

ir Information free. G. Kinford, 

Penna 

l0e WILL BRING 


Satisfaction 
M-2926, Da ¥ 





FORMUL 


AS—LATEST. best. Analysis 
Lit S 


free. D-Belfort, 


erature 

















Building, Chicago 

FORMULAS—ALL Ris 8s. Moneymakers 
Catal Free Kemice 67, Par ige, Tl 

LATES SIMPLIFIED Formulas, Best 
selected ac each. Baran, Bay City, Mich, | 














Wi rs YOUR Hobby Learn To Analyze 

Hi riting. One Dollar s This Re- 

Qn ble Book Inclu Your O Per- 

®% ph. West, Box 1 5 st. Le M 
AVIATION 

Mecha Book 


AIRCRAFT AND Engi 
Prepares for beth r 
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$3 
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oe 
Bliig 
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1 
gr 
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‘ { 
GROUND INSTRUCTOR, “Just published”. 
( « l biects for “G i Ir ctor 
R r : sored 
. oO $3.00 7 cC.0O.D. Q 
s I MX, 1435 Fle st., G ule, 
‘ 
Re LLER HEADQUARTERS — Quality, 
( I At ] ’ h 
I ted li A tera- 
' = d Aerocraf Ft Vorth, 
BUILD AND Fly your « Motorcycle 
! é op! I cheap 
T r 1, $1.00. A Lox 
M 
PR LLERS ALL ( 
I Prot R.F.1 tT, a W ’ 
atl ba ee Md oe A 
RADIO SGIXEERIXG br ing 
t r 1 Servicing, M 
and Morse Telegraphy taught thoroughly. All 
exl ( f I s I 
K . Valpar Ind 
COMI ATION SHORT W Broad t 
of 6) Miles 2 Diagrams 
K ! 1529 Locust Stree ‘ 
M 
EX! IMENTERS CLUB, membersh p free. 
H tt o | 2 New York 
eae SIGNPAINTING, 
DRAWING AIDS 
NEW LUSTRATED method make rawing 
one part I Com'l Artist, Box 
2 1 Ar Calif 
ARTISTI¢ LETTERING implified, Fasel- 
' ork Uni ex ples 
free I Thompson S 1, 872M, Pon- 
t Wick 
LEARN LETTERIN ) hand made plates, 
$) J Warren, oo Sr Spokane, 
Was 
SENSATION AL NEW cartoon business 
Hartman, 2438 W, Lincoln, Nebr 
CHEMISTRY 
Magazine. Partic- 


NEW—LARGE 
u s free 
Chicago, 


Chemistry 
JAC-C, 6204-N Hermitage, 











oe 
| ve 


JOB PRINTING. Q 
Art t lox ¢ 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, ETC. 











1000 ENVELOPES, Lt TTE "oO ADS, bill- | 
hea Statemen r 

$1.75 each ial 

Standard Printing 


PRINTING 

rheads, 
$1.00 
30x 









umer 





QUALITY PRINT STING." 100 sheets, 108 en- 
velopes printed th name and address for 
$1.00. Wood Dal Print Shop, P.O. Box 332, 


Wood Dale, Ill 





EMBOSSED L 


t 150 eac -$2.00 Postpaid 











7 
- 
' 





Wis 






¢ EACH 100 LETTERHEADS, 1 
velopes, 200 Business Cards prepaid, 
1 bourn, Chicago, Ill. | 
CHOICE 250 S'2x11 Letterheads, ot 
susiness ( is $1.00, Prepaid, S tumpprint, 











BUSINESS Cards 
, 617-B West < 


South Whitley, Ind } 

PICTURE LABELS—Hu designs, 10c, 

tefundable. Arrowprint, MIlv4l, oe 
oe 


1,000 EMBOSSED 
I 


s, Ramsey 9th, $ 











\UTIFUL CHRISTMAS Car 
f 131-C Chestnut, Scrantor 





tick, reasonable. Samples 


Rock Hill, S. ¢ 





PRINTING OUTFITS & SUPPLIES 




















Lawrence 





o> Bia —%e font. Catalog dime. Box 
son, Mi 
RUBBER STAMPS & MARKING DEVICES 
LINES 25c. 1000 Busir Cards or 500 
Statements $1.25 stpaid. Cl s. Champion, 
Lik vaukee, Wis 4 
CUSHIONED, p LINES 2 3 Ours | 
re hette Ads LaCr Wi 
TYPEWRITERS, DUPLICATORS, 
OFFICE DEVICES | 
TYPEWRITERS ADDER, Mimeograph 
Multig Address« raph. Send for | 
lists of mac that 1 help you at 
| price. Pruitt, 27 Pruitt Bldg.. Chie 
NEW PORTABLE Typewriters down pay- 
ment needed, Free trial. K. ber 4 penthal, | 


Kan. 





STAMP COLLECTING 








DIFFERENT U. 8 
Re 100 different 78c. 
ratives (mixed) $1.00. 
Mich. 


Commem voratives | 
400 Larg com- | 
Reynolds Stamps, 








|! APPROVALS ‘l 
give you the 





opportunity to 
examine various 
assortments of 
stamps before buying. 
This is a special Cour- 
tesy Service extended 
by Stamp Dealers. Cooper- 
ate with them by looking over 
Approval Stamps as soon as you 
receive them. Then send payment 
for the stamps you keep; and return 
these you don’t want. 










































POSITIVELY GREATEST Free Offer— 
latest Scott's International $4.00 Stamp 
Album covering entire World, contains 36,000 
illustrated, descri = e@ spaces; Scotts 1942 
d $3.50 ¢ alogue Phi cy- 
itely Free icants 

r customers. 

Ana, Calif. 

tery stamp 


the United 
new 1941 
e than 100 different 
ergia, Trans- 
to approval 
Box— 








ay rovals, 

1870-M, Tucson I 

FIFTY—FIVE ¢ 
of the 


























TOBACCO (Pr pagand a and 
Admiral Hor —two beauti- 
ets (2 rable surprise 
packet. (3) ¢ e appr selection, All 
hree for 10c. H. E. Dickinson, Dept. M, Box 
SOR, Le Beach, ¢ f 
RUSH YOUR order for ¢ special 
packets, while the st, Dv. & 
10c, 25 different foreign 10¢ different 
precancels lic, all 3 for 25e¢ ee first 
come first served. Graham's, 731 Aurora, 
Lexing kK 
GIGANTK BARGAIN sed sets from 
Ukra , Libia, Bosnia zegovina, Ecu- 
ador, Portugese Colonies. Only 5e to serious 


approval applicants. Virgil Stamp Mart, 32 

Virgil, Gretna, La. 

SEYCHELLES NEJD Caymans, 
chukuo, Brune Turks Caicos, 


Solomons (¢ antbelant ad). Everything 3c 





Man- 
British 
with 








approvals. Viking, 130-R Clinton St., Brook- 

Ivn, N. ¥ 
FREE! CHOICE Hawali—with 05 differ- 
ent pictorials commeme v occupied 
countries. Only lve with approt ils—and 
nt Lists. Ensign Stamp Co., Gardner, 









































$88.00 CAT. NIE ARAGI A for $5.00, Col- 
lection 16 Differe ith Century Nica- 
ragua, No Seebecks end postcard—huge list 
t ains like above! Donald Fieki, Monroe, 
N. ¥ 
“ARC E F a War Provisional—mint copy— 
a r¢ value) to new approval cus- 
tomers athe ome copy. Garcelon Stamp Com- 
pany ay, Box $34, Calais, Me 
00 ) UNITED STATES mixture 25c. Obso- 
le atermarks coil stamps cataloging 
10 each. ooks, 2806 Ellendale 
Place, Los / f 
FREE, TEN different commemoratives to 
ipproval appl nts enclosir tage. 
mann 1 ¢ 6728 W. Finger Place, 
Milwaukee, WV 
1941 STAMP CATALOGUI e—Lists 
British Nort 1 I ed States, 
Foreig I Gra Stamp Dept. MM, 
T o, ¢ 
TO BUY sell, or ex nee I oin the 
I rsal np As and use its 
sales ey » 80 < Street, Cam- 
including $4 & $5 
1 apr ants sending 
Stampshop, Dept. P, 





NATOW N S01 VE NIR t with 115 different 


e and ill 











stamps ' atic at 
lists 10« Harris P 560 ‘27th Ave., San Fran- 
cisco, Calif 
NEWFOUNDLAND, 20 DIFFERENT 15ce, 
Coronation Mint set & with approvals, 
Waghorne, 33 Kenmore Rd Belmont, Mass. 
CHOICE, 500 U. 8S. or Foreign—25c. Free 
packet to begi r “CRS"’, Box 6618, 






Me 


Northeast, Kar 
FINE PACKET Foreign stamps, 
gauge, lists, etc., 10c. Arthur Nirscher, 21 
S. 10th St Zelleville, I 
40,000 VARIETIES FOREIGN stamps avail- 
able on approvals ‘4c up. MKeigwin Stamp 
Company, Vineland, N. J 
FREE NATIONAL Park set complete. 
card brings details. Albert Butzen, 
Broa adway, Detroit. Mich 
25 25 DIF TU 
Approvals. Kostka 
Long Island City, N _ 
DIFFERENT triangles only Se to 








perforation 








~ Postal 
1542 
10¢. 
8t., 


S. commemoratives 


Bros., 20-02 45 
Y 








SEVEN 
approval applicants. Tatham Stamp Co., 
Springfield-D9, Mass. 
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UNITED STATES B M 1 
Canada Ti Li ig ’ M ix, 4512 
N. Racir Chi 
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New Pencil has 
Perpetual Calendar 


a” 5 





used as a 
month of any year. 


This new pencil can be 
calendar for any 
The upper band which 
surrounds the pencil contains seven 
letters to indicate the days of the 
week. Below this band are seven 
vertical columns of figures represent- 
ing the days ef the month. The letters 
can be moved with relation to the num- 
bers, thus giving a lifetime calendar. 
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FOR VERY little money, you can build an 
ultra modern Photo Enlarger that handles 
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MOTION PICTURES & SOUND 
EQUIPMENT 
WANT TO earn money with your lémm 
Camera? Write for your Key to lémm 
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Containing a visible oil supply, this fountain pen type oil can was designed for 

oiling small machines and places not able to be reached by ordinary oilers. By 

pressing the plunger point, it delivers 1/10 of a drop of oil to the spot tw be 
eiled, and the cap has a clip for carrying the device in a pocket. 
































































































































































































R& R Mf Co Rox . And n. Ind. 
Racir Cars, Mid and §S iE ye — 
ment cata. 25c. Fuel data sheet 7 Instruc- | ELECTRICITY & ELECTRICAL SUPPLIES INVENTIONS PROMOTED. Patented or 
i! 7 sae _| FR! E loll CATALOG. 1090 el a _Unpatented, Write Adam Fisher Co., 582 
IGNITION SUPERCHARGER $1.50.| gains. LeJay Manufacturing, 814 Mu Jay | Enright St. Louis. Mo 
rE. G. Sales & M Co., N York IR 1 nz, Minneapolis, Minn aaa PATENTS FOR SALE 
‘I ites—Engra I 
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cor X GENERATOR FOR welding $40.00. Remsen, 
Tr 82 Route 29. Hillside, N. J 
Ford FOR INVENTORS 
] I INV E NTORS : TAKE first step toward pro- nventic t t 
I e r invention—wit it obligation, Clarence oO’ Briet 1, Register i Patent Ate 
H e* of Inventior form— torney, Lied 3B Adams Building, Washington, 
Li i Patent | e’’ containing instruc-  ¢€ 
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MOTORCYCLES, BICYCLES, MOTOR inch convenient payment | gy’ cchamtcal movements ond advice about 
COOTERS today. Clarence A. O'B | ail . po Bg 
s -cor ggg ass 1K3A Ad | patentir g inventions, also ‘‘Record of 
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MOTORSCOOTERS., ASSEVMIRLE rs with Dp a ne at a : ( — Victor ee ere 
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Electrical Teacher Uses 
Cellophane Film 





Employing inexpensive cellophane in- 
stead of film, a new type of Projector 
for use in school rooms has just been 
put on the market. Employing six dif- 
ferent speeds, the device can be seen 
easily in either day or night light. 






































FOR THE HOME 
-LOK HOLDS door in place when door 
desired position. Have you a 
oom door that swings open or 





SLIP 
is opened to 
bedroom or t 









shut; that just won't stay put? Slip-Lok will 
hold it securely in place. Prevents knob from 
striking wa Nothing to scratch the floor or 

| tear the rugs . Easily installed with house- 
hold tools = hy ey ves brass and 
black, Slip-Lok, Inc., 24 tlizabeth Lake 
Road, Pontiac, Mich 





BOATS, OUTBOARD MOTORS 
ENJOY ALL 





the thrills of fishing ar 


1 sailing 





























in your own beautiful 18-ft. Cabin Auvili- 
ary Sloop. Easy to build if you follow instruc- 
tions. Complete plans, diagrams and instruc- 
tions, only 25c. Specify Booklet 1. Write 
today to How-To-Build-It Editor, Fawcett 
Publications, Inc., Fawcett Bldg., Greenwich, 
Conr 
MARINE POWER—You can convert any 
Ford motor (domestic or foreicr with 
Osco Parts and Kits. DeLuxe Catalog ¢ 
(coin). Osmithson, 3646-B Lawrence Street 
Philadelphia, Pa 
ol en MOTORS—used and rebuilt 
argains, list free. Used parts, save moneys 
Crandall-Hicks Co., 953 Commonwealth, 
Tieston, Mass 
MARINE CONVERSION Parts for all auto 
engines. Buy here and save. Conversion 
Parts Co., 278 Adams St.. Boston, Mass 
KAYAKS, OUTBOARDS, Rowboats, Duck- 
boats, Weldwood Ready-cut Ki Catalog 
D. Cre-Craft Boats, Millburn, N. J. 
FORD AND_ ZEPHYR marine conversions 
10e coin. Lehman puemoning Company, 
Dent. C, Newark, N 





ARCHERY 


BOW AND Arrow Kits:—For Making Lemon- 
wood Bow—Six Arrows $1.78. Postage 2c. 
































Pencil Box Is Automatic 
Multiplier 


us 
: 





This novel children’s pencil box, in 
addition to carrying the student’s tools, 
can be used to find the product of any 
combination of figures from one to 
twelve, its action being similar to that 
of a slide rule. It also carries tables 























































































Construction Book 30c. Catalogue— Free, A ‘ . 
Archery, 617 South State. Chicaco showing time, weight and measurement. 
CASH FOR Inventions—patented or unpat- 
ented. Mr. Ball, FB-9441 Pleasant, Chi- FIELD GLASSES, TELESCOPES, 
cago, Il MICROSCOPES, ETC. WHEEL CHAIRS 
test styles, lowest pr ! 
MODELS & MODEL SUPPLIES TELESCOPES, MICROSCOPES, Binoculars; | j 1 Real Coura . Aenedation 
bargain catalog free. Brownscope Co., 5 | eek. Mich 7 z 
{ODEL PUSHI Plane that's far supe West 27th Street. New York - 
ee ee ee Se epee | BOOKS, PERIODICALS, PICTURES, 
propeller and motor from damage on rough } SPECTROSCOPES POSTCARDS 
landings. Terrific climbing ability. You don't | SPECTROSCOPE QUICKEST way to analyze ANY BOOK (New, Used, Out-of-Print, Rar: 
—_ to be an Domo t For complete | chemicals, ores $2.50. Cudding Sons, Camp- | ; promptly suwoied' Le ~_ stone s ! - oe 
nstructions ar end 2 to ll, Calif ree argain atalogues I rof's Bo 
“How. To- Build cett Publicas | = — | p, 116 Arcadia Court, Pontiac, Mich 
tions. Ine Faw cett B Greenwich, Conn, | REAL ESTATE, FARM LANDS | INDEPENDENT Income witheut invest- 
necify Booklet $. SEE THE Highlands of Louisiana. Choice | ment. My book, ‘Success!’ show 
SPEEDBOAT, 20°x7 COMPLE TELY pre- cut-over land selling on liberal terms. De- Pr lars free. Box 5386, Chicago 
fabri icated kit. Mahogany trir Pr er, scriptive book sent upon request. Long-Bell : books cheap. Send vants on all sub- 
tube, rudder, plans and instructions, "$3.95 Farm Land Corporation, 880 RK. A. Long Cohen, 609 Watkins, Brooklyn 
postpaid Bermoce _Ber vyn, Md } Ruilding, Kansas City, Mo > , . . , ° 
sgn gy , ont +7 a keen. “Ehor ——— TREES, SHRUBS, PLANTS WATCHES, WATCHMAKING, ETC. 
Ma a ‘ p * | BOKO: ENOUG H to kill over 100 trees, WATCHES—HAMILTON, oe Waltham, 
sprouts—$1.7 Bo-Ko, Jonestown, Miss Bulova as low as $2.75. Diamond rings at 
HOME CRAFTSMEN lowest prices. Postal brings free illustrated 
HORSE-TRAINING talog. Quaker City Jewelry Company, 
PATTERNS: LAWN Ornaments, Silhouettes, - - Wholesale Jewelers, N. W. Cor. 8th and WwW il- 
Plywood Novelties Decal Transfers and HOW ~ Break and Train Horses’’—A book nut Sts Philadelphia. Penna. De M 
other Supplies. New Catalog Mllustrates 500 every farmer and horseman should have. It — — - 
Articles. Wo-Me _Shop, Ashburn, Ga is free; no obligation. Simply address Beery | WATCHMAKERS MATERIALS. Too! 
——— ss ~ | School of Horsemanship, Dept. 11510, Pleas- Jewelry—bought, sold. Best prices for Old 
LEATHERCRAI TERS: W RITE for ca | ant Hill. Ohio 7 " ’ Gold, Diamonds. Free Catalog. Ben Segal 
logue showing designs that we emt : : ( mpany. | Box 150, Chica 
leather projects. vou assemble. Leather Project | BIRDS. SMALL ANIMALS, OTHER PETS | ELGIN, WALTHAM Watches $3.50. Make 
- : SO FLORIDA FLYING Squirrels, $4.25 pair big money. Free watch and jewelry catalog 
THE NEW Shebe! Saw Filer produces saws I y Alligators, $1.25 each. Free catalog uth a welry Company, 163-4 Cs 
a wae ~~ 7 _s d for ful ihe a- Quivira Specialties, Winfield, Kan. 
tion. A Shebe 0 2nd St., Milwau- 
hee Wis PERSONAL MISCELLANEOUS 
KNOCKDOWN CEDAR chest, foreign and | WIN’ PRIZE Money: Booklet—"‘Successfiil RECEIVE GIGANTIC mails, magazines, 
domestic lumber veneers. Catalog Oc. Contesting’’ Shows how. 10c postpaid. Bul- samples. Your — in numerous mailing 
Giles-Kendall Co.. Decatur. Ala jetin | listing 4 f100.000 00 prizes include: lists 1c, Howard, 396 Broadway, New York, 
World Publishing, 4515-K Cottage Grove Bt RIED TREASURE, Minerals, free t 
BUILD-IT-YOURSELF Chicago. et, photographs. Fisher Laboratory, 





MIDGET CARS—motorscooters, Improved 
models, build now! Catalog building kits, 
plans, supplies—1l0c. New list 50 used motors 
priced $1.00 up (also used midgets, motor- 
scooters, parts)—20c. Shipps Midgets, Box 
543-R. Zanesville, Ohio 
BUILD POWER Scooters, Midget Cars. We 
supply tires, wheels, motors. Lowest Prices. 
Rend ifc for plans, etc tild-Ur-Own De- 
vices, Dept. 10-D, 536 North Parksdale, 
Chicare 
MOTORSCOOTERS, MIDGET 
built. Complete plans and 
wheels, tires, motors, transmissions, etc., 
Honsaker, Masontown, Pa. 
BUILD YOUR own Tractor from second-hand 
automobile parts and save money. You can't 
go wrong. Write Nolan's Garage, East Ware- 
ham, Mass, 
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KNOC-NOC INTERESTING Game. Also 
Everlasting Perfumed Handkerchief Boxes 
$1.00. Herrick’s, 826 So, Hope, Los Angeles, 
alif. 
— S$? CONQUER fear, worry, 
$ Free, special information. 
Ene lund, Box 335B, resent Mich, 
CONQUER ILLEGAL Slot Machines! 
tails, 3c. Devereaux, oe 212-F, 
Creek, Mich 
PERSONAL BOOKMATCHES. Samples Free. 
Planet Co., 8634.3 South Marshfield, Chicago. 
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MEXICAN LEGAL Matters. Wm. Cocke, 
Reliable American Attorney, El Paso, Texas. 


SCOTCH TWEEDS 








SCOTCH TWEED Topcoats $39.95. Bridge- 
mill, Galashiels, Scotland, 653 Shatto 
Place, Los Angeles, 








Re ... Calif. 
MORE BUYERS for your money. Write to 
Bill Corvell, 23rd Floor, 1501 Broadway, 


New York City 





2.000 
Duffey, 


Authentic Lists 


MISSING HEIRS! 
L Sample 150 10c. 


gacies $1.00: 

Covington, Ky 

HEAT SIX rooms $20.60 yearly. 
Rosnzweig, RRO, Cincinnati. 








Details 10c. 





WANTED—MISCELLANEOUS 





WANTED! 
monds 
Tewelrv 


platinum, dia- 
Ship! Simon's 
Cleveland, Ohio 


GOLD, silver, 
x ge etc 
13 Old Arcade 





Mi- 


#1, 


Machinist Tools, 
Howell, R.D. 


CASH ea Old Gold, 
crometers, etc. E. M 
Faston, Pa 








MERCURY. CASH paid promptly. Quotations 
free. Mercury Exchange, Norwood, Mass. 
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Letters To The Editor 


[Continued from page 25] 
to know something about these things. My wife 
complains, though, every time I go down into my 
shop. She says I ought to stay upstairs and talk 
to her or take her to a movie. She says anybody 
is nuts to work in a shop. 

Anyway, I worked all night on the thing and 
thought I had found the trouble. I re-installed 
it. Still no go. 

My wife was pretty mad. She came out and 
said, “If I fix it, will you stop this foolishness?” I 
thought it was a cinch. I said, “Sure.” So she 
came out with a paring knife and stabbed at it a 
couple of times—and the car started. It’s worked 
perfectly ever since. Now, whenever I want to 
go down in my shop, my wife just sits and leers 
at me. 

If I knew what she did with the paring knife, 
it wouldn't be so bad. 





Joseph Sneider, 
Terre Haute, Ind. 
> + > 
To the Editor: 
Dear Sir: 

I was especially interested in your article on a 
gas engine for model makers. It is kind of com- 
plicated, though, and I would like to have you 
publish plans for a one cylinder engine. I also 
want to say that MI is the best magazine I have 
seen yet. 

Jack Slack, 
Taylor, Texas 


To the Editor: 
Dear Sir: 

I have been a reader of MI for about a year. I 
didn’t realize, before, how human and friendly 
you were with your readers. 

I have purchased almost all of your How To 
Build It publications and have really enjoyed 
many hours at my workbench. My wife has de- 
cided to give me a new bandsaw for a birthday 
present. 

I have just finished a model of the local power 
company’s new diesel lug boat and I’m very proud 
of it and will send you a picture if you care for it. 
I'm sure my shop could use a Workbench award. 

Thomas E. Hill, 
526 9th Ave. S., St. Petersburg, Fla. 


Send in your pictures! We’re interested in every 
workbench project! 


To the Editor: 
Dear Sir: 

I am writing to thank you for the $3.00 Work- 
bench check for the picture of the photo enlarger 
I built for $1.50. 


[Continued on page 138] 
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UP SHIP FOR ACTION: 


by Maxwell Reid Grant 


The Blimps Have Joined The Army 
Again, And Their Comeback Has The 
Endorsement Of Military Experts, Who 
Remember Their Value To This And 
Other Countries In The First World War. 


“Up ship!” The ground crew prepares to bounce the blimp against the pneumatic cushion to give it a final upthrust at the 
moment of take-off. The man in the foreground is the leader of the ground crew. He holds a wind-sock for the pilot’s benefit. 


5 faes Congress ordered 48 new blimps 
built to patrol America’s coastline and 
opriated $19,500,000 to build bases for 


them, it amazed those who had 
ghter-than-air aviation was dead 
Military experts, however, weren't sur- 
sed. They remembered that in the World 
Allied blimps spotted 49 submarines 


lropped bombs on 27 


thought 


that an airship on 


her, 1941] 


a single cruise sighted 368 floating mines and 
marked each with a flagged buoy so surface 
craft could find and destroy it. They realized 
that America’s monopoly on non-inflammable 
helium makes a repetition of the Hindenburg 
explosion impossible. They knew, too, that a 
blimp can hide in a cloud while an observer, 
suspended in a basket perhaps 3,000 feet 
below, sweeps the seas with high-powered 
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Captain Morgan, of the Los Angeles’ Sheriff's Aero Squadron 
slips a message into a streamered message bag to be dropped 
from one of the blimps to the survivors of a plane crash. 


optical devices for spotting the air bubbles, 
oil slicks, or telltale “periscope feather” that 
betray a lurking submarine—perhaps also 
lowering a sound detector into the water to 
pick up the faint beat of engines. 

But where to get pilots for the big gas bag 
There was only one place to look. The Na 
found most of America’s experienced airship 
navigators herding the Goodyear Rubber 
Company’s string of aerial baby elephants 
Since 1912, Goodyear has been experimenting 
with balloons, blimps, and dirigibles. During 
the World War it built a thousand balloons, 
a hundred airships, for Allied armies. Today 
the Goodyear air fleet is based at half a dozen 
hangars in as many cities. The dock at Akron 
is the world’s largest structure built without 
interior support. Its floor would make seven 
football fields and its roof is so high that 
clouds form under it and real rain falls inside 

You might think that flying blimps in 
peace-time is dull. But in the past twenty 
years, Goodyear pilots have rolled u 
average of 10,000 hours’ flying time apiece, 


and all together have made 40 trans-Atlantic 
training flights. They have rescued flyers 
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stranded in the Everglades, dropped life- 
savers to drowning swimmers, patrolled 
weakened Mississippi levees, helped fight 
forest fires, and distributed food to starving 
wild ducks after a sleet storm. They have 
carried immigration inspectors looking for 
smuggled aliens, police officials bent on un- 
snarling traffic tie-ups, newsreel photog- 
raphers “hunting” alligators in Florida 
swamps, radio news reporters covering big 
fires, ship disasters, and floods. They have 
towed fleets of gliders to half-mile altitudes 
and tested parachutes for the Army and the 
Weather Bureau. 

These are just a few of the highlights in 
the more prosaic day-to-day work carried 
on by these lumbering elephants of the air. 
Here’s a more typical day for the Resolute, 
now based at Goodyear’s Los Angeles port. 

A telephone rings in the airship dock: 

“Sheriff Biscailuz’ office speaking. We've 
a hot tip that the kidnapped Costello girl was 
seen in the Palos Verdes Hills. How soon can 
you meet our radio cars and lead the search?” 

Pilot-Captain A. T. Sewell speaks to an 
assistant. “Warm up the motors. Fuel for a 
five-hour cruise. Weigh off for immediate 
flight." Then, into the phone: “On our way 
in 15 minutes!” 

A mechanic thrusts electric immersion 
heaters into the oil-supply tanks, and starts 
the two radio engines in the outriggers. Others 
cast off the mooring lines and untie just 
enough 35-pound sandbags to leave the dirigi- 
ble floating free, perfectly balanced. In five 
minutes the crankcase oil is warmed up to 150 
degrees and the motors are purring sweetly. 
Mechanics cut them off, while the mooring 
truck gingerly backs the blimp out of the 
hangar, seven men on each port and starboard 





Left: These lighter- 
than-air craft are used 
for instruction at the 
Naval Training Sta- 
tion at Lakehurt, N. J. 


Below: Captain A. T. 
Sewell and co-pilot 
direct an aerial search 
from the blimp gon- 
dola, in conjunction 
with the Sheriff's 
own Aero Squadron. 










line meanwhile keeping the nose headed 
straight. 

The mast is uncoupled. Again the motors 
roar. The co-pilot climbs in and more sand- 
bags are removed to offset his weight. The 
crew leader holds up a small hand windsock 
to show the pilot how the wind is blowing and 
megaphones the command, “Up ship!” 

Six husky men bounce the blimp against 
the pneumatic tire under her gondola and 
send her nosing upward at a sharp angle. 
Meanwhile the air dock radio operator calls 
KTK, Civil Aeronautics station. The govern- 
ment man, who must guard against conflict 
with other flight plans on file, makes a note 
on his chart and reports, “O. K., go ahead.” 

A few minutes later the blimp floats above 
the isolated Palos Verdes Hills. Captain 
Sewell and his co-pilots look down to see half 
a dozen white squad cars cruising slowly over 
the winding roads below. Moments pass while 
the two sharply scrutinize the hillsides and 
ravines below. Then an unusual object is 
sighted. The blimp drops low while the co- 
pilot uses his binoculars. 

“Looks like a blanket and a bundle of 
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clothing. Don’t see any signs of life at all.” 

Captain Sewell picks up the microphone 
and radios the information to the police. A 
moment later a squad car is headed up the 
canyon. Nosing into the wind, the blimp is 
throttled down until it virtually hangs in mid- 
air over the spot. Deputies dismount and fan 
out to comb the hillside. Soon one of them 
signals he has found the clothing and the ship 
resumes patrol. 

By noon, the radio posse has finished its 
job. Thanks to the blimp, it has thoroughly 
combed a hundred square miles of rolling 
hills where deputies on foot or horseback 
might have spent days beating the brush 
while clues grew cold. That’s why the Reso- 
lute is a key member of the Sheriffs Aero 
Squadron—a flight of half a hundred experi- 
enced pilots who offer their planes and their 
services any time they are needed. As leader 
of an aerial manhunt, Sheriff Eugene W. Bis- 
cailuz can head straight across country in the 
Resolute, keeping track of the ground crew 
speeding along in a truck with a portable 
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The ground crew bring one of Goodyear’s “baby elephants” to earth for a landing. 










mooring mast and in a 
black sedan marked with 
a huge white circle on its 
top, or a red spotlight 
pointed skyward at night. 
Meanwhile he is in radio 
contact with his squad 
cars and his pilots. The 
fast planes zizzag over a 
wide area and narrow the 
search down to a small 
zone where the blimp, 
with its ability to hover 
and descend safely to 
within a few feet of the 
ground, comes in for the 
fine-tooth combing. 

The Aero Squadron 
holds regular practice 
maneuvers—dress_ re- 
hearsals for the times 
when they're suddenly 
called on to conduct a 
rapid-fire hunt for hikers 
lost in the mountains, to 
search a desert area big- 
ger than Rhode Island, or 
to play Good Samaritan 
to disaster victims. If the 
trouble’s at sea, they tie 
in with the “Sheriff's 
=== Navy,” a fleet of privately 
owned power and sail 
boats pledged to give aid 
in voluntarily patrolling the County’s hun- 
dred miles of coast line. 

Or perhaps a cloudburst threatens. The 
crew quickly attaches “Cloudspeakers” to the 
gondola, connects with a public address 
amplifier, and as the blimp floats over the 
endangered canyon dwellers, out of the air 
booms the warning: “Leave your homes and 
get on high ground!” The giant voice from 
the sky can be heard for a quarter of a mile 
or more. 

On one cccasion, the blimp’s pilot spotted 
a stolen car, followed it about like a dog until 
squad cars summoned by radio could close 
in and capture the unsuspecting thief. 

This afternoon the Resolute’s crew has a 
different job. She is harnessed to a huge 
skeleton banner made up of cloth letters in 
frames of light aluminum rods. Enough letters 
can be hooked together to spell out an ad- 
vertising message 450 feet long. 

Captain Sewell guns the motors, virtually 
stands the blimp on her tail as she zooms 

[Continued on page 145] 
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old Ronald Ganserwicz examining specimens of plastic he developed after it had baffled researchers for years 


Boy Discovers Long-Sought Plastic 


University Of Chicago Scientists Have Been Searching For 
This Remarkable Plastic For 10 Years, Without Success— 
And A Junior High School Student Discovered It Overnight! 


by Haskell Cohen 


( ' E day last spring, Dr. David Rial, Prin- 
cipal of Brashear Junior High School, in 
burgh, Pa.,. was lecturing his eighth 

gri class in mathematics on the subject of 

surface tension. He was illustrating his sub- 

ject. as is customary among math teachers, 

by holding aloft various geometrical forms 

made out of wire, which had been filled in by 
ap bubbles. 

Dr. Rial, by way of comment, explained to 
his class that teachers had never been able to 
find anything to illustrate this particular 
phase of surface tension other than soap film 
le said, “It’s too bad we can’t get something 

lse, because the soap film evaporates within 

1 minute or two.” 

‘Can’t you get any other material?” asked 
1 member of the class 
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“No, apparently not,” the principal said. “As 
a matter of fact, Dr. William T. Reid of the 
University of Chicago and a group of scien- 
tists with him have been experimenting for 
more than 10 years now trying to find just such 
a material. But, so far, they have failed.” 

A quiet, be-spectacled boy in the back of 
the class raised his hand. 

Dr. Rial said, “What is it, Ronald?” 

Ronald Ganserwicz, one of Dr. Rial’s best 
students, stood up and said, “I can make a 
permanent plastic that has all the peculiarities 
of this soap film, Dr. Rial.” 

The principal laughed good naturedly. “All 
right, Ronald,” he said—and he made no at- 
tempt to cover the skepticism in his voice, “Go 
ahead and make it. I’m sure Dr. Reid will be 
glad to hear that you have.succeeded where 



































































A home chemical set that he got as a Christmas present years ago is all Ronald uses 
to make up the new plastic he discovered. He is shown mixing a batch of it below. 
His model airplane (shown above), covered with the plastic, wins him many prizes. 
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he and his scientists have 
failed.” 

Young Ronald carried 
the geometric forms home 
with him that night. 

The next day he came 
back to school carrying 
the wire forms gingerly. 
They were covered with a 
thin, transparent film of 
plastic! A careful exami- 
nation revealed that Ron- 
ald had not been boasting. 
His plastic film did, in- 
deed, display all the 
characteristics of the soap 
film. And it was perma- 
nent! 

A 14-year-old boy had 
accomplished in one night 
what University of Chi- 
cago scientists had failed 
to accomplish in 10 years 
of research! 

At first, Dr. Rial almost 
refused to believe his 
eyes. He immediately 
called the Buhl Plane- 
tarium in Pittsburgh and 
secured a late entry blank 
for Ronald in the junior 
division of the School Sci- 
ence Fair. Meanwhile, Dr. 
Fitz-Hugh Marshallofthe 
Buhl Planetarium, who 
was formerly an associate 
of Dr. Reid, got in touch 
with the University of 
Chicago scientist. 

Ronald and his teacher 
mounted their specimens 
on a varnished plank and 
placed them in the ex- 
hibit. Disaster loomed 
for the specimen when the 
school principal tried to 
brush some dust from the 
frame and broke the deli- 
cate membrane. The 
youthful scientist rushed 
back to his home labora- 
tory and returned with a 
newly covered frame 
thirty minutes before the 
exhibit opened. Since his 
was the only purely origi- 
nal entry the judges had 
little difficulty in award- 
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ing the boy scientist first 
prize. 

Originally young Gan- 
serwicz tried to perfect a 
light covering for his 
model airplanes. For 
seven years he has de- 
signed and _ developed 
miniature models and last 
year took second prize in 
a national contest. While 
the planes would stay 
aloft all right the wings 
would collapse upon con- 
tact with objects. Evi- 
dently the plastic was not 
strong enough, so Ronald 
put the substance away 
intending to do more re- 
search at a later date. 
When the principal men- 
tioned the fact that as yet 
no permanent film had 
been developed for the 
geometric forms the youth 
was quick to visualize his 
airplane plastic as the 
long sought film. This in 
itself is remarkable, for 
many established scien- 
tists often devise some- 
thing original but cannot 
for the life of them apply 
their discoveries to the 
proper channels. 

Dr. Reid wrote his for- 
mer associate, Dr. Marsh- 
all, who conducted the 
School Science Fair at the 
vast Buh] Planetarium on 
Pittsburgh’s North Side, 
that he was interested in 
young Ganserwicz’s plas- 
tic. He had been substi- 
tuting a collodion film for the soap film and 
in all probability secured a longer life for his 
geometric figures. Likewise, Dr. Lemon, the 
eminent physicist at the University of Chi- 
cago, has tried a form of glucose cement and 
has also obtained a longer life for the geo- 
metric figures. 

“But,” stated Dr. Marshall, “while these two 
scientists have obtained figures that have a 
longer life span than the soap film, their fig- 
ures after a period of maybe ten minutes will 
begin to sag and perhaps crack. ‘When I 
worked with Dr. Reid I saw a collodion geo- 
metric form that had a crack right down the 
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The boy inventor has many other interests. He is an accomplished painter, as these 
photographs show. 


His mother is pictured below. Ronald is an athlete and glider fan. 





center. On the other hand Ronald has discov- 
ered a plastic that serves the purpose of these 
other films and, better yet, his films appear 
to be permanent. Therefore, it is safe to con- 
clude that if for no other reason at all the 
Ganserwicz boy has made a valuable minor 
contribution to science. I am only interested 
in the scientific aspects of the plastic but I will 
venture to say that in all probability it can be 
adapted to commercial needs.” 

Just what commercial purpose the new 
plastic will serve remains to be determined. 
Samples are being submitted to the University 

[Continued on page 159] 
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Completely immersed in 
fluid within a “tank-suit,”’ 
the pilot pictured here can 
pull out of a 600-mile-an- 
hour power dive without 
fear of “blackout”. Fluid 
confined im « container 

iP ° 





an object immersed in it, 
according to a law of 
——_— device shown 

te would eliminate cen- 
trifugel pressure at the 
bottom of «a power dive. 





They are the stratosphere patrol! 

Fifty thousand feet above the sea they 
watch for the enemy. They are flying and 
ready to fight in an atmosphere in which no 


HE sky is deep blue above them. Far 
below is a sea of egg-white clouds, puffed 
and mounded like a meringue. Pilot, gunner 
and radio man are talking in a triangular 


dialog. Their voices are muffled and pitched 
above the roar of two thousand horses. 

They are masked. Strange rubber devices, 
snouted like a carp, look like “fish-face” 
Halloween horrors. Rubber bags beneath 
their noses swell and collapse like balloons 
with each breath they take. 

Pilot, gunner and radio man are in a differ- 
ent world. They are outposts of a new defense. 
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man, unaided, can live, ready to nose down 
at a flashed signal from the ground in a full- 
throated, death-spitting dive on a fleet of 
black enemy bombers nosing quietly through 
the cloud banks. 

The stratosphere patrol is an actuality— 
now! 

But here—for the first time anywhere—is 
a glimpse into the future of America’s sky 
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Uncle Sam's Newest And Most Daredevil 
* Fighting Unit Flies At 50,000 Feet, Equipped 
» With Amazing Altitude And “Blackout” 

& Aids Developed At The Mayo Clinic. 


fighters. Here, for the first time, MEcHANEX 
ILLUSTRATED is able to reveal the fantastic 
solution to the air fighter’s menace—the 
blackout. 

“Blackout” is the fighter pilot’s worst 
enemy. Hard on the tail of the enemy, power- 
living at 600 miles an hour, the slightest 
maneuver sets up a centrifugal force that 
irains the blood from his brain. His vision 
srows misty. If the turn continues he is 
knocked out” until his pounding heart drives 
he blood back to his head. 

It is elimination of the blackout that will 
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These pilots, walking on a treadmill and breathing almost pure oxygen, are being 





“oxygenized”’ so they make sudden as- 


cents into the upper air without suffering the “bends.” At right, pocket oxygen device for bailing out in the stratosphere. 


give America unquestioned mastery of the 
skies. 

So picture the fighter pilot of the future 
encased in a grotesque semi-rigid armor that 
is filled with liquid! 

The minds of the scientists who made the 
stratosphere patrol a possibility are perfecting 
that picture. Night and day they are laboring, 


surrounded by tubes and tanks and special- 
ized machines, charting the data they gather 
in two laboratories, one in a world famed 
medical clinic, the other in the nation’s mili 

tary-medical center at Wright field. 

Two quiet scientists, working in a corner 
of a basement room in Rochester, Minn., made 
the stratosphere patrol a possibility. They 

developed an oxygen 
mask that gives pilots 


sea level efficiency at 


heights in which n 
man can live without 
artificially supplied 
oxygen. 

These two scientists 
were awarded th 
coveted Collier trophy 
last year for their con- 
tribution to aviation 
They are Dr. W. R 
Lovelace and Dr. W. M 
Boothby of the Mayo 
Clinic’s laboratory for 
research in aviation 
medicine. 

The laboratory 


has 


At left, this pressure tank 
creates stratosphere flying con 
ditions for scientific research 
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undergone vast 
changes in the last 
year. Where two and 
three of them worked 
before, there are now 
more than a score of 
medical men, engineers 
and technicians. 

The work the two 
doctors started as a 
peacetime venture has 
become vital to the de- 
fense of America in 
the air. Army medical 
men are working long 
hoursinthetwolabora- 
tories—and in one of 
them they are concen- 
trating on the perfec- 
tion of the device and 
flying technique that 
will end the hazard of 
the blackout. The 
progress they are mak- 
ing is carefully 
guarded—a far differ- 
ent state of affairs than 
that which surrounded 
the initial experiments 
that led to the appara- 
tus that made possible 
the stratosphere patrol. 

Peacetime disaster 

ny oxygen mask developed 


Mayo Clinic. It makes the 
stratosphere patrol possible. 





»w, diagrams show another 
eans of beating “blackout.” 
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inspired the research originally. A series of 
airplane crashes resulted from two possible 
causes: mechanical failure and pilot failure. 

The two doctors wondered what effect high 
flying had on pilots’ efficiency. They wondered 
just how drowsy the thinner air at 20,000 feet 
made him, and what effect rapid ascent and 
descent had. 

They found out by reversing the decom- 
pression process used to prevent the bends in 
divers. They used a pressure tank, reducing 
the weight of the atmosphere (and therefore 
the oxygen content) surrounding individuals 
used as “guinea pigs” in the test. 

The tank simulated 
conditions in the upper 
air. The rate of ascent 
could be regulated, as 
well as the rate of 
descent 

Dr. Boothby and Dr 
Lovelace learned many 
things inside that pres- 
sure tank. 

They learned rapid 
ascent meant a sure case 
of “bends” for the pilot. 
just as too rapid ascent 
from the ocean meant 
bends for a sea diver 

They learned that 
“anoxia,” the lack of 
oxygen, caused a lassi- 
tude, an oh-what-the- 
heck feeling, in the pilot 
It made him listless, 
slow in reflex action, and 
created a mental atti- 
tude that was trancelike 

Oxygen is a cure and 
preventive of anoxia 

The problem is in administration. In hos- 
pitals, they were using oxygen tents, a fairly 
simple method because the subject is im- 
mobilized. 

In the air, they were using mouth tubes 
These were unsatisfactory because the flow 
was not controlled and the pilot could not, 
even consciously, maintain sea level balance 
and efficiency 

Dr. Boothby and Dr. Lovelace, with another 
researcher, Dr. Bulbulian, went to work. They 
devised a mask for commercial aviators. It 
was light. It left the mouth free for normal 
communication, and utilized a principle there- 
tofore unrecognized except in one other 
country. 

It was a swelling and collapsing bag, which 





This is a closeup of extremely simple sponge rubber 
valve. Porous nature of sponge rubbers allows great. 
or lesser intake of oxygen according to air pressure. 





acts as the “balance wheel” of the apparatus 
It maintains a normal rate of respiration. 

If the wearer got pure oxygen, the rate of 
breathing would be low. So the rebreathing 
bag “dilutes” the oxygen and maintains a 
normal breathing rate. 

Remember that principle for a moment 
We're coming back to it. 

These masks were tested on pilots 

The result was a system for commercial] 
planes that alleviates high flying discomfort 
tor the passenger—and maintains flight pilots 
at sea level efficiency 

The army air corps sent Dr. Benson, a 
corps captain t 
Rochester for a yeal 
Research work speede 
up 

The commercial mas 
had a metal valve tha 
regulated the intake 
air. In 
it worked wonderfull 
But in the 
semi-closed army bomb 
ers and fighters, it froze 

Then: came one of th 


heated cabins 


open anc 


most amazing develop- 
ments 

Boothby and Lovela 
experimented with i: 
sulation for the valve 
They tried spongs 
rubber because it was 
porous. 

Then they discovered 
that sponge rubber acts 
as a two-way valve. The 
resistance is enough t 
slow passage of outside 
air while oxygen is 
flowing through the tube. They hit upon the 
proper thickness to assure a proper mixture 

The freezing problem vanished. 

Moreover, sound is transmitted throug} 
sponge rubber. They devised a military mask 
moving the valve to form the snout. This 
closed the mouth opening of the commercial 
mask. But that was a “passenger feature.’ 
anyway. 

Moreover, the army pilot’s transmitter ca! 
be hung over the snout—or built in—without 
interference 

The inside of an army bomber is as big 
or bigger—than a tank car. Its crew moves 
about. 

This 


created another problem, becauss 


[Continued on page 148] 
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“ie MOUNTAIN 
ains ; 
oment by ° 
A. D. Nunn 
1ercial 
pan - More than 100,000 cubic yards of earth crumbled off the face ent Protiie / f 
pliots of this cliff. Engineers set drill om monorail shown in the * 
photo, drilled tunnels and dried out the cliff with gas heat. Yi - 
n ( UT in California, where they like todo 9 2 5 4, 
vea things in a big way, they’re busy cooking scabies ye 
ecde a mountain. They use a gas range to do it. Face Botore Hig =~ , ; 
Wags call it a mountain range 3 OOO DT om 
~ They’re actually cooking the mountain in : = 
th: order to keep it from slipping out from be- Characteristic profile of bluff, showing extent of slide, and { 
ke neath a huge California estate. The estate is tunnel and one of many drill holes for drying clay stratum. 
shine located near Santa Monica, Calif. It sits high J 
ul on a bluff, overlooking the coastal highway The engineering firm of Leeds, Hill, Bar- 
2 A few years ago, there were two huge land-__ nard & Jewett, of Los Angeles, was called in. 
ml slides from this bluff. More than 100,000 cubic They learned in their first examination that 
rozé yards of earth crumbled away from the bluff the slides had taken place on a nearly hori- 
f th and came crashing down on the highway. Half zontal stratum of blue clay which had been 
elor of the beautifully landscaped grounds on the made slick by dampness. 
front of the estate disappeared in the ava- To ascertain whether the slickensides of 
ela lanche. the clay extended back of the slides, and to 
Another slide, engineers said, would take collect any free water, two 70-foot tunnels, 
al the buildings of the estate with it! [Continued on page 153] 
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Air view of mountain being “cooked” dry in California, shown in estate on top of bluff. Landslide is seen at top right 











The temperature is 33 degrees above zero in this room and a winter wind is blowing in the open window, but the man shown 
in the picture above is able to sit in shirt-sleeved comfort due to the fact that his home is equipped with radiant heat. 


A Sensational New System Of Heating Has Been Developed Eliminating 
Intermediate Steps Now Employed In Heating Homes And Factories And 
Bringing You Direct Radiant Heat From Your Walls, Floor and Ceiling. 


TOT long ago, in one of the experimental 
i‘ laboratories at the University of Cincin- 
nati, several people dressed in ordinary street 
clothes were closeted in a small, windowless 
room with one of the University scientists. 
After they had been in there 15 or 20 
minutes, the experimenter began asking 
questions. 

How did they feel? They felt fine. Too 
hot? No, quite comfortable, none of them was 
noticeably perspiring. Did they feel languid, 
droopy? No, not at all. Could any of them 
suggest anything—a fan, for example—that 
might add to their comfort? No—oh, yes, one 
of them would like a sweater. 

The temperature of the air in that room 
was 92 degrees, its relative humidity was 70%; 
judged by any usual standard, the place was 
a sweltering hot-box. Yet those people were 
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not only pleasantly cool; one of them actually 
felt a little chilly. 

Why? Certainly not because of air- 
conditioning; the air in that place, as its tem- 
perature and humidity show, was steamily hot 
enough to shrivel a Death Valley lizard. There 
weren't even any fans. The answer is that 
that room had in it a system of cooling which 
has nothing to do with conditioning air, which 
may soon cause present-day air-conditioning 
equipment to be considered as obsolete as the 
crystal radio set. 

Nor is the system useful only for cooling. 
In another experiment at the University of 
Cincinnati laboratories a group of people in 
ordinary dress occupied for several hours a 
room in which the temperature was 32 de- 
grees, without any of them feeling the 
slightest chill. Even more important than its 
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ADI HEATS AIR 
AIR REATS You 


DIRECT RADIANT 
HEATING 


Difference between old-fashioned 
heating and direct radiant heating is 
outlined above. At right, heating 
system is made a cooling system in 
the summer by use of cold water 


supplanting air-conditioning, the system 
promises to revolutionize heating methods as 
well. 

The system, called Radiant Conditioning or 
Panel Heating, is no trick, no laboratory 
parlor-game useless in everyday life. Since 
its development at the University of Cin- 
cinnati and other laboratories within the past 
few years, it has begun to come into wide 
public favor. Big installations of it are 
operating in the newly-built Sacret Heart 
Church in Pittsburgh and in the ultra- 
modern buildings designed by Frank Lloyd 
Wright for S. C. Johnson and Son, Inc., the 

-products firm, at Racine, Wisconsin. On 

naller scale it is being incorporated in an 

easing proportion of new small houses. 
And it has passed every test of practical use- 
fulness with flying colors. 

For though the results achieved by Radiant 
Conditioning, as demonstrated in those ex- 
periments at the University of Cincinnati, 
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seem fantastic, the sys- 
tem in reality is not only 
highly effective, but 
simple and cheap. The 
purpose of any heating 
system, for example, is 
not to warm a house, but 
to warm the people in 
the house. The conven- 
tional heating system 
accomplishes that pur- 
pose by heating the air 
in the house, which in 
turn heats the people; it 
is roundabout and ex- 
pensive. Radiant Con- 
ditioning goes straight 
to the point: it heats the 
people directly, regard- 
less of what the tem- 
perature of the air may 
be. 

This it does by making 
use of the long-estab- 
lished fact that heat 
travels from a warm 
body to a cold one with- 
out necessarily affecting 
the air between—that 
heat is radiated. Ex- 
amples of this phe- 
nomenon are common: 
one feels warmer in the 





The theory of radiant heating is best explained by a fore of nature: The —y— Sun sun than in the shade, 
Valley skiers shown above are comfortable in shorts, even though the air may be freezing. x i 
due to direct sun rays. Below, start of a factory floor installation, with pipes being laid. though the te mperature 


of the air is the same in 
% both places, because the 
j aa shade cuts off the heat 
a ae 6 radiated by the sun; 
| people can go skiing in 
bathing-suits when the 
sun is high, for though 
the air and the snow are 
as cold as ever, the 
people are warmed by 
radiated heat. That is 
the foundation of Rad- 
iant Conditioning. 

The key to the com- 
fort of those people in 
the experiment - rooms 
at the University of Cin- 
cinnati lay in the rooms’ 
walls. In one instance 
the room air was stifling 
hot, but the walls were 
cool. The cool walls 
attracted and absorbed 
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Radiant heating is adaptable to small home heating as well as to larger installations. 
down for heating installation in the D. J. Dalziel residence at Waukegan, Ill. Cement is spread over pipe, as seen below. 


the heat given off by the people. In the other 
instance the room air was freezing, but the 
walls were hot, and gave off heat by radiation 
which was absorbed by the people. In both 
tances the people were made comfortable 
10ut the room air being affected at all. 
That point is worth emphasizing, because 
the reason for Radiant Conditioning’s 
obvious advantage over conventional 
heating systems. A Radiant system comprises 
considerable piping inlaid in walls—or, per- 
haps preferably, in ceilings or floors—which 
is more expensive than radiators. But, be- 
cause Radiant heating does not involve warm- 
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ing all the air in the house, its central plant 
need not be so large as the conventional sys- 
tem’s. A Radiant heating system therefore 
costs no more than a conventional system to 
install, and is about 35% cheaper to operate, 
it is claimed. With a Radiant system, more- 
over, the same piping can be made to supply 
both heating and cooling. 

It supplies this year-round conditioning not 
only much more cheaply than a conventional 
system, but more healthfully. In summer it 
cools without creating that icebox atmos- 
often characteristic of air- 


phere so 
[Continued on page 158] 











Let's Play 
Trains 


by 


N A hothouse on East 94th Street in New 

York City, where the rubber-tree once 
reigned supreme, a new idea has taken firm 
root. Planted and nursed along by two young 
men named Bill Roulstone and Ted Mix, it has 
grown faster and bigger than anything else 
ever grew in the old glass building; it is reach- 
ing out and drawing in people from all over 
the city. For the rubber-trees in that hothouse 
have been supplanted by a model-railroad 


For 50 Cents A Night. Businessmen,” 
Housewives, Doctors, Lawyers Can Be- 
come Operators Of The “High Iron”! 


. Johnson 


layout—the 
open to the public to operate. 

And the public love it. Every night of the 
week increasing numbers of young and old 
alike pass beneath the eyes of the window- 
sitters of that quiet residential street and con- 
verge on the iron gate in the stockade at 
number 115. In they go through the gate, out 
of the ken of the window-sitters, lured by the 
promise of the little sign on the stockade—a 

sign that has on it the 
single word “Trains.” 

Inside the hothouse 
they find what they 
are looking for. A 
half-mile of solid 
steel O-gauge track 
twists and coils back 
upon through 
four levels, over four 
big bridges—one of 
them 15 feet long 
and innumerable 
small ones, splits off 
and interconnects 
through 120 switches. 
Over this track run 
22 trains of five or six 
cars each, some exact 
scale models of actual 
trains and some built 
to semi-scale. 

The movements of 
the trains are con- 
trolled through 24 
operating boards. On 
each board is a dia- 
gram of a_ ten-foot 
slice of the 
system, with different 
colors indicating the 
different track levels, 
and rows of toggle- 
switches which gov- 


first model-railroad layout ever 


itseli 


entire 


Ogden E. Bowman (right 
a busy NBC radio engineer. 
finds time to play train 


' 


j 





rout ever 


ht of the 


and old 
window- 
and con- 
kade at 
gate, out 
d by the 
*kade—a 
on it the 
*‘Trains.” 
nothouse 
at they 

for. A 

so ] l d 
se track 
ils back 
through 
ver fo 
—one 

long 
1e!1 able 
plits off 
ynnects 
witches. 
ack run 
re or Six 
ne exact 
of actual 
ne built 


ents 


en-foot 
> entire 
ifferent 
ing the 
levels, 
toggle- 
h gov- 

(right 


engineer, 
lay train 


WHOA! The young lady at the right 
trying to stop a crash by screaming. 
e: All kinds of folks run engines. 


ern the track-power and the 
switching for the various 
parts of the section. A sort 
f super-control is exercised 
by four big dispatching 
switchboards, each of which 
rules over a quarter of the 


system. 
Those control-boards are 
what attract the pilgrims to 
115 East 94th Street. In they 
troop night after night. They 
a 50 cent fee, shed their 
ats, roll up their sleeves, 
take up their posts at the 
switchboards, and start the 
trains rolling along the high 
iron. Tyros among them are 
assigned to the less compli- 
cated stations, with only four 
or five tracks and a couple of 
switches to watch. The more 
expert manage the lively sta- 
ions, controlling six orseven 
tracks, perhaps a bridge, and 
a maze of crossings and 
switches which would reduce 
novice to gibbering baffle- 
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Above: Four levels of train fun for 50 cents! Young railroaders below solve a complicated dispatching problem 


ment in five minutes 
The big dispatching 
boards are reserved for 
nimble _ persons 
proved genius 

At the beginning of 
a session the amateur 
railroaders are nearly 
always a little stiff, a 
little reserved, becauss 
most of them don’t 
know any of the others 
But 15 or 20 minutes of 
cooperation in running 
the system changes all 
that. In half an hour 
they are bawling first 
names up and down the 
length of the hothouse, 
shrieking warnings of 
impending disaster, 
yelling for “moretrains 
down here.” By the 
time the hour-and-a- 
half session is over they 
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This attractive young engi- 
neer and dispatcher had to go 
out on the rails for repairs. 


are all pals for life, a 
little hoarse, but look- 
ing forward eagerly - 
to “next time.” 
The standard of 
railroading main- 
tained at “Trains”, 
generally speaking, is 
something to give the 
Interstate Commerce 
Commission the per- 
manent horrors. The 
new operators are 
continually forget- 
ting to change 
switches, they fail to 
see approaching 
streamliners, they 
route trains going in 
opposite directions 
onto the same track 
A session at which 
many newcomers are 
present consists of a 
practically continu- 
us series of shouts 
and crashes. But they 
learn fast. And they 
ave plenty of fun 
ile learning. 
The proof of that is 
that they keep com- 
back for more 
Trains,” opened only 
short time ago, is 
ilready successful; it has really caught on. 
ne aspect of its popularity has come as a 
tinct, though not unpleasant, surprise to 





Roulstone and Mix. Those two young men 
have been model-railroad fans since their 
high-school days together 12 years ago, but 


after graduation neither of them had the time 
nor the money to ride the hobby: Mix was 
busy running a music shop on Manhattan’s 
fashionable 57th Street, and Roulstone was 
rking in Wall Street. But they often talked 
ily of the good old days, and finally they 
became convinced that there must be a good 
many other frustrated fans around—boys of 
high-school age or a little over who would 
p at the chance to do small-scale railroad- 
f the chance were offered. That conviction 

was the beginning of “Trains.” 
Right from the start, however, the place was 
practically taken over by men in the thirties 
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and forties, who went for the little trains like 
trout for a worm. The high-school boys were 
well in the minority. Now that the introduc- 
tory, or shakedown, period is about over Roul- 
stone and Mix are able, somewhat dazedly, to 
cite a few figures: two-thirds of their patrons 
are men well past their schooldays and, 
stranger still, about 10% of their patrons are 
women. 

But there are plenty of them. There are so 
many of them, in fact, that Roulstone and Mix 
have already completed plans to enlarge and 
improve the layout—to increase the trackage, 
to add more equipment and landscaping. They 
expect to close down for a few weeks to do 
the work. 

This time, they hope, they will be able to 
complete their task without running afoul of 
the F. B. L., as they did not long ago. In 

[Continued on page 160] 
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Power From The Wind 





The massive hub which holds the huge blades of the windmill can be seen in the above picture. Blades weigh 22 tons each. 


of the contest between the 


suffers 


} } 
+ 
wind, the 


- THE old fable 
sun and the latter 
ignominious defeat. But at last, 
coming into its own. Atop Grandpa’s Knob 
in the Green Mountains of Vermont, a new 
type of power plant has been installed, a unit 


the wind is 


: . ‘ ; 
which harnesses the wind and uses its power 


to light the homes of 2,000 families. 






Based on studies of engineers and scientists, 
the “vento-electric’ power plant is a wind 
turbine, using vanes like the wings of the 
largest modern bombing planes to generaté 
electrical power. The initial experimental 
station which has been constructed produces 
1,000 kilowatts—enough to light five 100-watt 
lights apiece for 2,000 families 


The 


machine 


entire operation of the 
is automatic and the t1 

of a single switch will normally 
start or stop the unit. Great care 
has been taken with the initial test 
conceivable 


unit to provide all 


protective devices which will 
automatically and safely bring the 
unit to rest by 


lades in the event of any known 


feathering the 


electrical, mechanical or 
dynamic trouble. 

The design of the turbine has 
called for highly specialized study 
and knowledge in many fields of 


aero- 


A side view of one of the blades shows how it 
is streamlined like the wirg of a bomber. 
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by S. J. Winters 


he Wind Will Furnish Electric Power 
For A Town Of 5,000 When This Giant 


Windmill Starts Turning In Vermont. 











ngineering, including aerodynamics, geology, 
teorology, mechanics and electrical gen- 
t10n. 
Selection of a location depended upon 
borate meteorological investigations, ac- 
rding to the designers. The Green Moun- 
location is expected to provide wind 
er as sufficiently steady for a flow of cur- 
t as is the power now provided by stored 
ter at most hydroelectric stations. 
There is a large field of service for such 

















Artist's ceptio o > finished wind 
mill show F ; *s Knob. Above 


is a photo which gives a c« sption of the 


sive of the giam pindle g¢ . or shaft. 
on which blades rotate At left, note how 


men compare with the size of the huge blade 
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huge wind turbines, since they will be used 
in conjunction with steam generation, water 
generation, or a combination of both, materi- 
ally increasing the primary power available 
in a given system 

The use of wind power 
appreciable savings in fuel consumption in 
In the case of hydroelectric 


will bring about 


steam plants. 
developments, increased economy will be 
effected in the use of water, and reductions 
of head due to drawing down the storage 
pond level above the dam may be avoided 
to a large extent. 

By a series of these “vento-electric” stations 
united in a power line with one or more 
reservoir-fed hydroelectric plants, the de- 
electrical powe1 


signers expect to put out 


competitive with the cheapest power now 


available 
The S. Morgan Smith Company of York 





Pennsylvania, in coopera- 
tion with Dr. Charles F, 
Brooks, formerly with the 
United States Weather 
Bureau and now Director 
of Blue Hill Meteorological 
Observatory at Harvard 
University, is responsible 
for the design and manu- 
facture of this enormous 
aero-electric unit. If further 
tests to be conducted this 
summer and fall prove the 
economic feasibility of the 
project, the company ex- 
pects to proceed with the 
design and manufacture of 
further commercial units 
of very large size on a 
production basis. Groups 
of ten to twenty aero- 
electric units will be 
mounted in locations suit- 
able as to available wind 
power, thus forming aero- 
electric generating stations. 
There are many excellent 
sites for such _ stations 
throughout the Appala- 
chian Mountains from 
Maine to Tennessee; other 
equally promising. 
are located in the Great 
Western Plains where very 
little water power is avail- 


spots, 





able. Suitable places, also, 
No job for a nervous man! Workman mounts an anemometer on a high crossarm. are to be found on the 
Pacific Coast, where the 


Western winds from the ocean are steady. 

On the Green Mountains unit, the tip of 
the blades travel at approximately 180 miles 
per hour, and the turbine shaft speed is 
stepped up through two pairs of speed in- 
creaser gears to drive the generator at 600 
r.p.m. The entire rotating mechanism is 
mounted on a structural steel tower 120 feet 
high. The spread of the tower at the base is 
40 feet and its taper is such that the tower 
cap is reduced to about 6 feet diameter at the 
top. 

The wind turbine has four principal motions, 
the first of which is rotation. Under normal 
operating conditions, the blades and conse- 
quently the turbine and generator shafts are 
rotated by the wind at a practically constant 
under control of a speed-sensitive 

thus producing power at the 
[Continued on page 156} 
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Dr. S. I. Aronovky, of Ames, Iowa, holds a plastic vessel made from corncobs. Right, making furfural from farm waste matter. 


Using The Pig's Squeal 


Long Faced With An Agricultural Surplus, America Now Faces Scarcity. 
Here’s What Uncle Sam’s Agricultural Scientists Are Doing About It. 


EFORE many months, you 

may be boasting that your 
automobile will run 20 miles on 
a bushel of corn! Or the farmer 
may be claiming that his corn 
crop this year “went 2,000 miles 
to the acre!” 

In the time it has taken the 
Nazi armies to sweep across 
Europe, the farm picture in 
America has been completely 
reversed. From an America 
whose storehouses were glutted 
with more wheat, corn, meat 
and cotton than could possibly 
be used, we suddenly find our- 
selves an America with a 
potential scarcity of almost all 
food products. 

Suddenly the government, 
which had been paying farmers 

Continued on page 161] 
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These scientists are making sheets of paper from wheat straw and other waste. 
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Presenting— 





Major Umstead And 
His Fireless Stogie 
Have Flight-Tested 
More Than 325 Types 
Of Planes With Never 


A Serious Accident! 


Major Stanley M. Umstead, 
Chief Test Pilot of the Army Air 
Corps and Dean of the service 
. fliers, as he looks just before a 
2 take-off, complete even to cigar 


The Army’s Chief Test Pilot! 


SHUDDER swept through the crowd as 

the Army’s B-19, $3,000,000 worth of 
airplane and the largest bomber ever built, 
thundered down the runway at Santa Monica, 
California, and plunged toward its maiden 
take-off. With its engines wide open, the 
giant ship seemed to quiver perceptibly as 
its wheels left the ground, touched once in 
a jarring bounce, and finally . . . thankfully 
. .. lurched into the air. 

Fifty-five minutes later, another crowd— 
this time at March Field, near Riverside, 
California—riveted its eyes on the sky as the 
big plane roared toward a landing. Over- 
head, four long, hard years of unending re- 
search, heart-breaking labor, and the lives of 
seven of the Army’s best fliers, were bound up 
in the fate of this huge, clumsy-looking bird. 
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With the deliberation of a great liner 
entering her berth, the big plane wheeled 
majestically, dropped closer to the field, and 
finally slid carefully and precisely toward the 
main landing strip. 

Would she make it? 

Not an onlooker in the huge throng along 
the runway dared to hazard an answer. In- 
stead they nailed their eyes to this settling 
monster and clenched their teeth in nervous 
expectation. They knew that one slip, one 
unlooked-for twist of fate, would spell dis- 
aster for both the ship and its human cargo. 

But their fears were groundless. They had 
forgotten one man—the pilot of this amazing 
new plane, Major Stanley M. Umstead, the 
Air Corps’ Chief Test Pilot and a veteran of 
thousands of hours in the air at the controls 
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The B-19, largest bomber in the world and built at a cost of $3,000,000 takes off on its maiden flight with Major Umstead 
at the controls. Forty-five minutes later, it was pronounced by the major as “perfect,”’ and ready for active army duty. 


of every type and design of flying machine. 
To this grim-visaged fighting man, it made 
no difference whether his charge were the 
greatest bombardment plane in the world— 
rr a cabin cub. 

Carefully, meticulously, he pointed the 
B-19 toward a landing and let it drift closer 
and closer to the earth. In a matter of seconds 
it was within five feet of the concrete, its 
engines roared, the rear wheels clapped to 
the pavement—and the whole ship appeared 
on the verge of a pancake crack-up! 


With an angry snarl, the big plane leaped 
into the air again, charged down once more, 
and this time settled into a graceful three- 
point landing. From the 5,000 spectators who 
lined the runway came a sigh of relief almost 
equal to the 18-mile-an-hour wind that blew 
across the field. 

“Nothing wrong with that crate,” Major 
Umstead grinned, as he leaped to the 
ground. “I'll admit I may have been a bit 
nervous on the take-off,” he said, “but its 
landing characteristics indicate that it can be 





Major Umstead gets his orders for the day as he checks in at his base headquarters at Wright Field, Dayton, Ohio. 
His equipment ready, within ten minutes another “dream ship” will be getting its final exam from his experienced hand. 
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taken onto any ordinary first class field.” 
But if he had been nervous, the major didn't 
show it. With the precise, military air of a 


man who has just come in from a practice spin 
in a light pursuit ship, he strode to the field 
headquarters, made his report and signed out. 
Another “routine” test flight was in the books. 

Major Stanley M. Umstead began his flying 





Off on another gruelling test flight. Major Umstead, shown climbing down through the 
cockpit, is about to take off in an A-20A light bomber of the type now serving Great Britain. 


career more than twenty years ago when, as 
a raw young recruit out of the blue grass 
country around Lexington, Ky., he entered 
the army as a private in January, 1918. Within 
nine months he was commissioned a second 
lieutenant, and his steady path toward the 
flying supremacy of the army had begun 

Since then, he has won the ratings of ai 
pilot and air observer. 
has been graduated 
from the Air Corps 
Flying School and the 
Air Corps Tactical] 
School, and has flown 
more than 325 dif- 
ferent types of air- 
planes. From May, 
1936, to January, 1941 
alone, he flew 2,197 
test hours in more 
than 100 types of air- 
planes, and, in May 
1935, completed 5,00‘ 
hours of flying 
approximately 4,000 
hours of which were 
across country 

Do you still wonde: 
if he’s a good flier? 

Then, consider this 





With the props turning and the inevitable black cigar still in his teeth, Major Umstead guns the motor in a few final practice 
turns before giving signal to the ground crew that he is ready to roll. A thrill to most pilots, it’s old stuff to the major. 
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Major Umstead’s 
spectacular career has 
been almost com- 
pletely devoid of ac- 
cidents, despite the 
fact that many of the 
ships he has flown 
have been nothing 
more than experi- 
mental jobs, radical 
lepartures from the 
1ccepted rules of plane 
onstruction in which, 
frequently, not even 
the designer was pre- 
pared to risk his skin. 
Yet his only accidents 
vecurred in. estab- 
lished ships. 

There was that pur- 
suit plane he was 
tooling across country 
back in 1928, for ex- 
ample. It was just 
another flight for 
Major Umstead, and 
he had even discarded the unlighted cigar he 
invariably holds in his mouth during nerve- 
vracking periods aloft. 


Then, suddenly, it happened. From the 


Okay, let her go! Grim-faced, cigar aloft, the hard-bitten 
flying veteran gets his final instructions. Can the ship take 
it? Major Umstead will know in just five minutes—or less! 
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He’s off! And another flying fighter gets the approval of the army’s number one pilot. 


engine cowling came a thin slither of suspi- 
ciously black smoke. Within a few seconds, 
it was a stream of oil-darkened flame, a flame 
that licked back along the fuselage and fanned 
into inferno proportions under the stroking of 
the prop. 

Like the veteran flier that he is, Major 
Umstead's first thought was of his plane. But 
it was no use—to attempt to land his already 
blazing ship would be out-and-out suicide. 
At the same time, his compass told him that 
he was over strange country, and to jump, 
leaving the plane to crash where it would, 
might possibly spell disaster. 

Then his decision was made for him. In 
a sudden burst that seemed to shake the little 
craft from nose to tail, the flame choked off the 
smooth purring of the engine and sent the ship 
screaming and whining toward earth. In a 
flash, the intrepid pilot was out on the wing and 
jerking the cord on his parachute, permitting 
it to carry him away from the blazing wreck. 

Major Umstead still looks back on that fire 
as his only serious brush with death. True, 
he has had other crashes. His engine cut out 
on him, one time back in 1921, just as he was 
taking off. But, though the plane couldn’t 
take it, the major could—and he escaped 
without injury. 

His only other narrow escape was ex- 
perienced in one of the two planes he actually 

[Continued on page 150] 
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Steam For Sale 
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Outdoor advertisers, such as those pictured above, are big buyers of steam 
for use in dramatic displays. Note the steam issuing from the Orson Welles 
sign. The men at the plant, below, see that constant pressure is maintained. 


The Old Wheeze About Buy- 
ing A Bucket Of Steam Isn’t 
So Funny. After All. You 
Can Buy Steam In New York. 
Just As You Buy Potatoes. 


by 
Charles A. Siegferth 


VER try to buy a bucket of 
steam? 

You probably have if you've 
ever been away to camp, started 
to work as a plumber’s helper, o1 
served a hitch in the Navy. Being 
sent for a bucket of steam is one 
of those gags, like being told to 
get the rubber tent pegs or the 
can of red and green lamp oil. 

But here’s the last laugh—you 
can buy steam! 

You won't be able to get it in 
buckets the way the practical 
jokers suggest, but you can buy 
it, just as you’d buy roofing 
shingles, stove coal, darning 
needles or string beans. 

The New York Steam Cor- 
poration has been peddling steam 
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the New York area for more than half a 
entury. Its customers include laundrys, 
apartment houses, Turkish baths, barber 
shops (for heating the hot towels), cleaning 
stablishments, hat makers, hotels and even 
he Metropolitan Opera House. The com- 
pany’s steam is used in opera productions 
vhere the director wants to create the effect 
f... that’s right! ... steam. 
Advertisers also are generous users of 
team, their vaporous purchases being re- 
juired for large outdoor signs where this par- 
ticular product is needed to create desired 
ffects. Examples of this type of sale include 
the A. & P. Tea Company, which featured a 
arge cup of steaming coffee in a Broadway 
display, the Silex people, who used steam to 
show off their coffee pots to the New York 
theatrical throngs, and RKO Pictures, who 
ought a steam-belching sign appropriate to 
announce the charms of Citizen Kane. 
If you should be in the steam business, you 
also can peddle your wares to contractors en- 
gaged in washing down the faces of stone- 
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Steam rooms, such as the one shown here, also get their chief commodity from the N. Y. Steam Corporation. 


fronted buildings; you can sell it to refrigera- 
tion and air conditioning firms; you will find 
customers in large restaurants where your 
product is useful in steam tables, stoves and 
boilers, and you ought to find plenty of buyers 
among hotel and apartment house keepers, 
large stores and office buildings, and factories 
and industrial organizations where heat and 
power are essentials. 

“The nice thing about the steam business,” 
an official of the New York firm remarked 
recently, “is that we never get any complaints 
about the quality of our product. All we have 
to worry about is the quantity.” 

And a customer never has been known to 
return a purchase because he felt it was faulty 
merchandise. 

The New York Steam Corporation got its 
start almost sixty years ago, in Lockport, N. Y. 
Birdsill Holly, a resident of Lockport at that 
time and an engineer, couldn’t see any reason 
why every house and commercial establish- 
ment in Lockport had to have its own heating 
plant. To this socialistically-minded citizen, 
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No rumbling vans for steam delivery! Here’s a product that 
is carried underground in huge pressure pipes, as shown in 
the photo above, taken deep under Broadway. The Load 
Dispatcher, right, checks on the amount each customer obtains. 


such individualism smacked of bad economy 

“I’m going to try to sell steam heat,” he told 
his wife. And he immediately began con- 
structing a boiler in the basement of his house 
on Chestnut St. 

“Are you crazy?” his spouse barked. “You'll 
blow up the place!” 

But the far-sighted Holly went right ahead. 
After finishing his boiler, he connected a one- 
and-one-half inch pipe to it, ran the pipe 
around his back yard, over the fence, and 490- 
feet through the neighborhood and back into 
the crude coils which served as radiators for 
his home. 

When that seemed to work all right, Mr 
Holly was ready for business. With the com- 
forting drafts from his experiment swirling 
all around him, he put over a deal to pipe 
steam into his next-door neighbor’s home 
and, almost in the same breath, organized the 
Holly Steam Combination Company, Limited 
which had a capital of $25,000 and a franchise 
to lay steam pipes in the streets of Lockport. 

For the first time on record, steam was for 
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sale. It was Wallace C. Andrews who got the 
idea for bringing steam salesmanship into 
New York City. After rounding up a dis- 
tinguished list of stockholders—headed by no 
less a personage than Mrs. Ulysses S. Grant 
wife of the Civil War commanding general 
he rigged up his boilers and began to ad- 
vertise his wares. 

In no time at all, Andrews was piping his 
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Great weather for the steam business! When the snow begins to fly, steam purchasing hits a bull market. 


records will show that we 
haven't had one interruption in service since 


liaphanous commodity into the homes of such ‘88, but our 


‘elebrated New Yorkers as Frederick Gal- 
atin, J. A. Bostwick, H. H. Rogers, the oil the company was started.” 
nan; Herman Oelrichs, William Rockefeller. Judging by the machinery employed by the 
vard J. Berwind, Seth Low and H. O. [Continued on page 136] 
Armour. As a matter of 
fact, these well-known 
itizens decided to kill two 
iirds with one stone. Since 
tneir streets were torn up to 
jut in steam pipes anyway. 
they decided to subscribe to 
nother service then being 
1dvertised, namely elec- 
ricity. The salesman’s name 
yw the latter product was 
Thomas A. Edison. 
“The steam company was 
instant success,” one of 
directors said later. “Of 
irse, we had a bad time 
it during the blizzard of 


The gentleman with the hangover 
probably doesn’t care, but he is a 
source of new business for the steam 
company. They melt fat away, too. 
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Papen WALLENDA is five years old— 
and never has learned to skip rope. But 
several thousand persons craned their necks 
and held their breath recently while Carla 
swung herself up a swaying rope ladder, 
climbed confidently to the shoulders of her 
father, and waved her hands gaily as he began 
a journey across space on a wire far above 
their heads, at Palisades Amusement Park, 
near New York City. 

Carla seemed perfectly unconscious of the 





Carla Wallenda is five years 
old, has a snub nose and a 
big smile. She is the fourth 
generation of a famous family 
of circus performers and 
must live up to the tradition 
of her blood. She leads a 
vigorous daily routine, as the 
pictures at the left show. 


chasm beneath her. 
and the floor of up- 
turned faces far be- 
low. She clapped he: 
hands and squealed in 
delight. Playing pick- 
a-back on a wire 
strung 75 feet above 
the ground held n 
terrors for her. And 
why should it? 
Death-defying thrills in mid-air are just a 
part of the day’s routine to Carla and he: 
family. In fact, for four generations the 
Wallendas have broken all the recognized 
laws of gravitation with their high-wire 
balancing acts, Carla’s great-grandfather hav- 
ing begun the family tradition in Switzerland 
back in the last century. It’s in the blood 
And if you were to see 5-year-old Carla glide 
nonchalantly across the high wire, you would 
agree that the Wallenda blood is growing no 
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This Little Girl Goes To School On A 
Tight Wire 75 Feet Up In The Air. 
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inner. Carla’s parents are without question 


1e best instructors she could have in learning 
he fine art of balancing. For six years they 
nd other members of the Wallenda troupe 
ere featured in the Ringling Brothers- 
Barnum & Bailey Circus, and their act is con- 
antly in demand during the summer season 
parks, piers and carnivals. Veteran high- 
ire performers rate them among the best in 
1.e profession. 
Mother and Father Wallenda wasted no 
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Carla is shown in these two photos 
during the biggest moment of her 
a life up to date. Here she is as she 


\\) climbed to a 75-foot wire and 
crossed it on her father’s shoulders. 


time in introducing Carla 
to the rigors of showman- 
ship. As far back as she 
can remember, Carla has 
toured the country in her 
parents’ de luxe trailer, 
piling up a record of more 
than 50,000 miles from one 
“stand” to another. Since 
the time she learned to walk, Carla has known 
the fateful, silent moments of suspense, 
moments when thousands of spectators gazed 
up open-mouthed as her mother and father 
and others of the Wallenda troupe performed 
their amazing bicycle-on-a-wire act, and then 
the roar of applause when it was safely ended. 
Of course, Carla didn’t always know what 
the silence and the sudden cheers meant. But 
she does now. 
[Continued on page 139] 
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Microphones in disguise! Eng: 
neers have done wonders to im 
prove the quality of a mike— 
and wonders to disguise it. Two 
ifs political specimens are shown at 


+ ie ' left, and a boxing broadcaster 
lh os _—— clenches a fist in the photo below 
ays la 


by Dick Dorrance and Jo Ranson 


eee’ ~~ 


NTO a New York 
radio station last 
spring walked a gentle- 
man whose courags 
; hardly could be ques- 
tioned. He possessed the 
Croix de Guerre as ths 
result of his bravery in 
the First World War, he 
was one of the pionee! 
transatlantic and mail 
fliers, and he had just 
returned from an Afri- 
can expedition during 
which his lack of fea: 
had so amazed his com- 
panions that they had 
dubbed him “The 
Giant.” 
Yet, ten minutes late: 
this avowed hero stood 
speechless and trem- 
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bling, terror stamped 
white across his sweating 
face, and his hands quiv- 
ering in a palsy of fright. 
And the object of his fear 
as nothing more awe- 
some than a little metal 
ll perched on top of a 
a radio microphone! 
In desperation, the pro- 
gram on which our hero 
iS tO appear as a guest 
id to be cancelled, and 
vas more than an hour 
before he could leave the 
studio, as veteran an- 
nouncers dismissed the 
event as one of the worst 
es of “mike fright” on 
rd. 
The case of this par- 
ilar gentleman is not a 
one. Mike fright is 
of the occupational 
ards of radio, a disease 
which there appar- 
is slight explana- 
and little or no cure 
Sam gets it and Joe gets 
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It's Only a Little Hunk of Metal, 

But Few Are the People Who 

Have Stood Up Before a Radio 
Microphone Without Fear. 


The last word in microphones, the “sound perspective’ designed by RCA for directional 
use, is shown above, while the one below is perfect for those mike fright blues. It’s 
hidden in the flowers and announcer Ben Grauer interviews his fair guest in peace. 





it, and Emma probably gets it twice as bad as 
anyone else. 

In the radio business, the prevention of mike 
fright is just one of the goals toward which 
engineers are shooting in their constant re- 
designing of microphones to fit present day 
needs. One Columbia Broadcasting System 
program—“The People’s Platform’—tries to 
get around this difficulty by hiding the mike 
in a bowl of flowers, set in the middle of the 
table around which the participants gather. 
The speakers are cut off from clocks and never 
know exactly when they go on the air and 
when they go off. 

Such an idea, while great in so far as it 
tends to eliminate mike fright, has its other 
drawbacks, however. On one recent airing 
of this particular program, for example, a 
discussion of international affairs was in full 
swing when the program was suddenly and 
quietly shoved on the air. Onto the startled 
ears of the audience fell these words from 
the lips of Joseph Levy, Cairo correspondent 
for the staid New York Times: 

“The Germans don’t give two hoots in hell 
for...” And so on and so on. 

No mike fright there! 

Actually, though, radio engineers are in 
quest of greater game than the elimination of 
self-consciousness in the studio. In their 
constant improvement of the microphone they 
realize that it has but one function—to come 
as close as possible to duplicating the human 
ear. In seeking this goal they have devised 
a microphone for every purpose. 


Some typical microphones: 1—The machine gun mike for 
picking up distant sounds; 2—The “salt shaker” for general 
broadcasting; 3—The “eight ball”, 4—The dynamic mike; 
5——The bullet condenser; 6—The old-time “double button”; 
7—The “tomato can” mike; 8—The ‘“perifone’”—'nuff 
said!; 9——The inductor mike; 10—The cardioid directional 
microphone; 11—Tomato can, table variety; 12—The con- 
denser mike with parabolic reflector, for picking up crowd 
noises, such as at football games and political conventions. 
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There are mikes that will 
pick up sounds from only one 
direction and others that can 
hear everything within a 360- 
degree radius. There are mikes 
for distant crowd noises and for 
close talking in aircraft and 
tanks. There are, today, as 
many different kinds of micro- 
phones as there are different 
kinds of programs, but the 
emphasis in all of them is on 
one thing—sensitivity. 

This sensitivity can lead to 
some peculiar dilemmas, such 
as occurred during a recent 
broadcast. Throughout the 
orchestral part of the program, 
the reception in the engineer’s 
booth was clear and vibrant. 
When the tenor began to sing, 
however, the technicians im- 
mediately noticed the injection 
»f a mysterious clicking into the 
program. Later, the artists 
went over and over that portion 
of the program before the diffi- 
culty was discovered—the 
singer’s pocket carried an old- 
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Microphones can be dressed to go to the 
strangest places. Pegeen Fitzgerald, above, 
has an eight-ball mike at the end of her para- 
sol, while the tomato can, below, dives with 
its announcer into this World’s Fair pool. 


fashioned key-wound watch, and 
the ticking had gone out across 
the country in louder cadences 
than it could have been heard in 
the studio. 

The gentleman was urged to 
leave his timepiece at home in 
the future. 

It’s a varied and complicated 
business, this matter of snatching 
up sound and preserving it in 
electrical impulses with true 
fidelity. And, like a golfer with 
a bag full of clubs, a good tech- 
nician has to know which micro- 
phone to use for what. 

Once upon a time, all a radio 
engineer had to do was merely 
stick a mike out in front of an 
orchestra, plug it in, and let 
things go at that. Today, the 
matter is pretty complex. A full 
symphony requires special mikes 

[Continued on page 141] 
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You re RIGHT — That's WRONG 


Here are 25 statements, some of them true, the others false. The trick is to separate the frue 
statements from the false ones—and it isn't as easy as it looks! Use a pen or pencil and check 
the correct box under each statement and see how you make out! After you've given yourself 
the test, try it out on friends and other members of the family and compare scores. They'll enjoy 
it and so will you. 

Are you ready? Let's go! 











Painstrument for making turrets 


. Wild geese frequently fly j 
oxygen is insufficient tg 













False [1] 
2. Friday was par 5 wt rw re yo go. can always see the 
Silkirk. 3 ; ‘ 
False () False (1 
3. One must hold Durian. . jo ma , >) Wife's head, you 
False () 
4. It would cost 
caliber machin cadets. 
False 


. Perihelion is the fa 
other celestial body 


uw 


6. The beam of a boat is the main longitudinal strength 
member. 7 big hawks by diving at 
True () False () we * them in straight line 
d b 
WHAT'S YOUR SCORE? igen 
True (J False [) 
7. Horses do not pull To get your score simply give yourself 4 points 
wagons. for every question you answer correctly and 2 : : : 
Tn f") Felse O total the result. If your mark is above 90, you 20. The Plimsoll Line is Brit- 
_ are exceptional; if it is between 80 and 90, ain's first line of defense 
you deserve high praise; if it's between 70 and" on land. 
8. A tufted titmouse is an 80, you're good; between 60 and 70, fair: and True [FJ False [] 
outdoor cousin of the below 60—well, try again next month! 
ordinary house mouse. Answers will be found on page 156 , : 
True (J False 1 21. A cow's horns are in 
; — = 2 : front of its ears. 
True [J False [) 
9. The whiffle tree grows only in Java. 


True 7 









10. It is possible to draw a triangle conta 

right angles. True ( False 1) 
True [J 
e contra-bass is a deep sea fish only. 


True [1 False [] 


11. Gophers can climb trees readily. 


True (J False 1 


binnacle is a rocky crag on the highest point of 
12. A 12-gauge shotgun has a muzzle large e untain. 


receive a lead ball weighing one-twelfth 


True 2 


True 2 False [) 


cies of bird is sometimes 5,000 times Jarger 


13. You can buy milk at a lactarium. other species. 


True 2 True (J False (J 
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NEWS OF SCIENCE 
AND MECHANICS 


English Demonstrate 


New Invasion Barges 


REN gun carriers roll from 

one of England’s new “in- 
vasion barges” of the type used 
in the successful raids on the 
island of Lofoten, off the coast 
of Norway, during a_ recent 
demonstration of the striking 
might of British landing force 
conducted for the benefit of 
Prime Minister Winston 
Churchill. 


"See A Pin—Pick It Up” 
Bridge Builders Do It 


X70, THIS isn’t a torpedo, nor 
1‘ a bullet for a new big gun. 
It is, believe it or not, nothing 
a pin. It is a forged steel 
which will be used to help 
* ld together two spans of the 
Pit River bridge being built at 
the Shasta Reservoir, Sacra- 
mento, Calif. Pin is 22 inches in 
diameter and 8 feet long. 
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New Folding Boat 
At Inventors’ Show 


HIS new “aqua-float” was 

an outstanding exhibit at the 
Inventors of America exhibit at 
the Hotel Edison, New York. 
Miss Alice Sanches is demon- 
strating the comforts of the boat, 
which is complete with a folding 
sunshade. Boat folds up to fit 
rear seat of an auto. 


Throttle And Wheel 
Only Run This Ship 


EARN to fly in an hour! This 
new, simplified plane for be- 
ginners was recently shown to 
the public for the first time by 
General Aircraft Corp., of 
Lowell, Mass. No co-ordination 
between the hands and feet is 
needed to fly the ship, as the 
rudder has been eliminated and 
two fixed fins replace it. A hand 
throttle and a wheel are used 
only in operation of the ship. 
Officials of the concern estimate 
that the average person can learn 
to fly the plane in an hour. Pic- 
ture at left shows Dave Brewer, 
chief mechanic, at controls of new 
ship. Note crossed feet. Below 
is a general view of the new 
plane. 
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U. S. Method Beats 
Nazis Fording River 


HESE two news photographs 

demonstrate vividly the man- 
ner in which Yankee ingenuity is 
outstripping the Nazis in war 
methods, despite the Nazi repu- 
tation for cleverness in its blitz 
successes. At the right, Nazis 
are shown crossing a river some- 
where in Russia on a crude and 
cumbersome pontoon arrange- 
ment. Above is shown the much 
more rapid system U. S. Engi- 
neers have developed. Americans 
wrap a tarpaulin around truck 
and “float” it! 


Boston Gets First 


Taste Of Real War 


N AIR raid siren, exactly like 
those used in England, is 
shown here, after its recent in- 
Sstallation atop police head- 
quarters at Boston, Mass. It can 
be heard for a distance of two 
miles, it is said. Siren is driven 
by a 5 h.p. motor, and has two 
powerful signal heads. Bostonians 
are preparing detailed plans for 
action in case of an enemy air 
raid. Picture shows Police Com- 
missioner J. F. Timilty. 
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Ancient Fire Truck 
Still Goes Strong 


TW HE San Andreas, Calif., fire 

department is proud of this 
engine, which is said to be the 
oldest in the world. A similar 
claim is made for an ancient 
hose-cart owned by the Angels 
Camp, Calif., fire department. 
Recently the two departments 
held a competition between the 
two trucks. The photo above 
shows truck in action. 


Brothers Invent Sub 
Rescue Chamber Rig 


i. and Mack Berry, 
elderly brothers of Atlanta, 
Ga., have perfected a working 
model of a rescue chamber for 
submarines which they are con- 
fident will avert disasters such 
as the loss of 33 lives in the 0-9 
Photo above shows the in- 
ventors. At left is a closeup of 
the model demonstrating its 
method of operation. Float 
rises to surface, permitting lines 
to lift chamber free 
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“Black Light” Turns 
Up Secret Messages 


AN INNOCENT appearing 
£%& letter is examined by De- 
tective Fred Hess, of the Bloom- 
field, N. J., police department, 
the picture above. But the 
“innocent” letter becomes quite 
a different thing when an ultra- 
riolet black light is turned onto 
The mysterious new light 
eveloped by Westinghouse 
kes invisible ink become 
rightly luminescent, as can be 
en in the photograph at right. 
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MI Comic Mousetrap 
Lighter At N. Y. Show 


“SCREWBALL” cigaret 

lighter, plans for which 
were printed in the February 
issue of MECHANIX ILLUSTRATED, 
proved to be the hit of the 
recent Inventors Show in 
New York City. Albert G 
Burns, president of the In- 
ventors of America, is shown in 
the photograph above lighting a 
cigaret on one of the gadgets. 








World's Most Deadly 


Dive Bombers For Navy 


OUGLAS dive bombers 

which the War Depart- 
ment says will out-perform all 
other planes of a similar nature 
in use in the world today are 
seen in the photograph at the 
left. They are SBD-3 airplanes 
being built for the U. S. Navy 
and A-24 planes for the U. S. 
Army. In secret tests, both 
planes have traveled at speeds 
“well in excess” of those now 
being flown in Europe, it was 
said. 


All The Comforts Of 
Home On The Water 


” HAT’S the baby pen 
doing out in the bay, 
Mama?” 

“That’s not a baby pen, dar- 
ling. That’s a boat!” 

A. B. Nelhros, 82 years old, 
likes to sit out in a boat, but he 
was always worrying about 
falling overboard or the craft 
overturning. So he built a—you 
name it—according to his own 
specifications. It is set up on 
four pontoons, powered with an 
outboard motor, and equipped 
with a rocking chair. 


Government Wages 


War On The Cricket Pest 


WARMS of Mormon 
crickets, insects that blacken 

the earth and eat all the vege- 
gation in their path, are the 
enemy in another war. now 
being waged by Uncle Sam. 
Agents of the U. S. Department 
of Agriculture are carrying on 
this battle in the West, where 
infestations of the crickets have 
spread over wide areas. At the 
left is shown a new weapon de- 
vised for the war, a powerful 
blow-duster spraying poison. 
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“Servicettes” A New 


Gas Station Wrinkle 


USINESS wasn’t coming in 

fast enough at Bill Green’s 
service station in Dallas, Texas, 
so he came up with a brand new 
idea. He calls them “Serv- 
icettes” and they are glorified 
gasoline filling station attend- 
ants—beautiful girls in snappy 
shorts and shining white boots 
who will polish your windshield, 
check your tires, sell you gaso- 
line and maybe even change 
your oil, as the picture at the 
right demonstrates. 


Meet The “Whatzit”’, 


The Desert Cruiser 


(THAT is probably the 
world’s queerest touring 
car is the ancient automobile 
pictured at the right. It is a ’26 
Dodge model operated by two 
prospectors, Ken and Walt Wil- 
helms, of Yermo, Calif. They 
use the odd vehicle for explor- 
ing the Mojave Desert for min- 
erals and, also, for hunting 
wolves and coyotes. It has an 
“observation tower” in front for 
a shooting station or a lookout 
point. 


Huge New Army Gun 


Can Speed 75 M.P.H. 


ERE is what Army ord- 

nance engineers consider 
to be the most mobile gun in 
the entire world. It is the new- 
est 155-millimeter field piece of 
U. S. design, mounted on a spe- 
cially designed carriage with 
eight double wheels. It was re- 
cently given a test run through 
traffic in Chicago, where the 
picture at the right was taken. 
As seen in the photograph, it 
is almost as long as a street- 
car. It is the first to be delivered 
of 300 on order. 
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New Triple Tin Derby 
ERE’S the United States Army’s 


new triple-threat tin hat, de- 
signed for multiple usage. It is 
expected to give better protection to 
the eyes and the back of the neck 
than the old style helmet. The pic- 
ture at the left shows a special inner 
helmet which gives added protection 
for troops on duty in front line 
trenches. At the right, the soldier 
is shown with the third helmet, for 
tanks. 


A Rock Bottom Boat 

NVENTOR CHRISTIAN PAUL 

puts the finishing touches on his 
latest creation, an all-rock boat. It 
weighs 1,150 pounds, is 26 feet long, 
has sides only a quarter of an inch 
thick, and needs no reinforcement. 
Paul brushed a secret crushed rock 
mixture like plaster over a wire mesh 
form to make it. It took only 40 hours 
work. 
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New Machine Tests 


Golf Ball’s Drive 


LANNING to limit the dis- 

tance qualities of golf balls, 
United States Golf Association 
had the Illinois Institute of 
Technology make the machine 
shown in the upper right 
photograph. It has a spinning 
disk which drives a golf ball at 
145 feet per second through a 
12-foot tube, in which is in- 
stalled an electric eye device 
which measures speed of the 
ball, and a device at the end of 
the tube which absorbs and 
measures the ball’s energy. The 
picture at the right shows Dr. 
Carl G. Anderson of the Insti- 
tute watching the action of the 
driving unit of the machine. 

Top photo shows ball im- 
bedded in half-inch plywood 
panel after being thrown by the 
nachine. 


Swimming Teacher 


Uses “Air Trap” 


YWIMMING instructors at 
\7 Wakulla Springs, Fla., have 
worked out this ingenious 
means for observing their stu- 
dents under water. It is an air 
trap made of clear “Lucite,” a 
methyl methacrylate plastic 
manufactured by the E. I. 
du Pont de Nemours & Com- 
pany. It may be used as an 
»bservation booth by coaches. 
or as a “filling station” for the 
swimmers, themselves 
Weighted bottom holds it down 
when in use. 
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Sergeant Swings The Needle 


TONE of your lip to Sergeant George J 
1% Perzel just because he does fancy needle- 
work! Perzel is Master Sergeant at Fort Jay, 
and as tough as they come. Needlework just 
happens to be his hobby. He says he can’*turn 
out a rug in a week without any trouble. He 
showed his handiwork at the Fifth Annual 
American Hobby Show, New York. 
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Cog Trains Pass On Mount 


HIS ingenious device, the first of its kir 

ever successfully used on a mountain cog 
railroad, permits cog trains to pass on an 01 
line on Mt. Washington, Vermont. In cent: 
is the cog safety rail which in the past has 
been the “stumbling block” in constructing 
workable “turn-out.” Tw 


levers operate the device 


regulation sv 


U. S. Panzer Division 


Uses Stream For Road 


EMONSTRATING 
its ability to cover all types 
of terrain in stride, the First 
Armored Division of Fort Knox 
Kentucky, goes splashing u 
the bed of a stream near Fort 
Knox, under personal com- 
mand of Major General Bruce 
Magruder. 
Shown in the picture is a de- 
tachment of scout cars. At the 
lower right is the car of the 


scout commander, equipped 
with radio. Aerial may be 
seen extended above the 


armored body. Each car is 
equipped with a machinegun 
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CRAFTS AND 
US 


Above: In dark room, match flame exposed at 
f/16, 1/10th; then camera was moved to side 
and exposure repeated five times. No. 0 flash 
recorded the hand during the final exposure. 


by Louis Hochman 


LTHOUGH flash bulbs were 
I& first designed for instanta- 
neous night shooting, their unique 
properties have opened the way 
f their use in many other 

ttographic fields. Prominent 

ong the latter is the specialty 
cnown as trick photography. 

In each of the accompanying 
illustrations, flash has been em- 
ployed to supplement a time ex- 
posure. The only accessories 
required were a tripod, props, and 
the simplest available lamp socket 
and battery device for holding and 
discharging flash bulbs. 

In the match-and-flame tricks 
illustrated, we have taken advan- 
tage of the fact that when a 
camera is focused on a small light 
source and the camera is moved 
in the course of a time exposure, 
the light will leave a trail on the 
film. The same effect can be pro- 
duced by moving the light instead 
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Here's more flash trickery. In each case, the shutter was opened and the 
flame moved in the desired pattern. Flash was fired before closing the shutter. 


PHOTOGRAPHY 








“Floating” beach boardwalk scene above has been 
re-exposed at right with a flash directed at fore 
ground during tine exposure. Thus, perfect balance 


of the camera. To prevent the background 
and other details and masses of the scene from 
registering while the light source is moved, 
the room lights must be dimmed and the lens 
stopped down at least to f/16. When the light 
pattern has been completed, the flash bulb 
is fired at the proper distance from the sub- 


ject, to record all other related details of the 


scene. 


Many of this trick are possible 


variations 


Below: Time exposure, £/5.6 at 1 sec.; Left: The 
same street scene with a flash fired at foreground 
figures during the l-second exposure interval 


from weird unnatural 
phenomena. In like the flame 
pattern illustrated, it may be preferable to 
move or pan the camera instead of the light 
source while the camera shutter is open. The 
flash exposure that completes the job in each 
case should be based on the flash factors o1 
tables.supplied by the bulb manufacturers o1 
worked out by the individual photographe: 
The writer found a single No. 0 Superflash at 
the camera suitable for all cases illustrated 

The principles of open-flash magic can be 
applied to outdoor night photography, too, to 
Sup- 
pose you want to make pictures of interesting 
street lights or a theater marquee at night 
with subjects posed in the foreground. If the 
exposure is timed for the lights, the figures 
won't even show in the picture unless they 
happen to be silhouetted by one of the banks 
of background lights. If the exposure is 
lengthened to record the foreground figures, 
which are illuminated only by the dim light 
emitted by overhead lamps and from adjacent 
background lights in 
page 152] 


name-writing to 


some cases, 


improve the effectiveness of your work. 


windows, the 
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was produced by moving camera up with 
flash before closing it 


This weird “‘light’ 


shutter open and then firing a 
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2nd PRIZE 


October, 


1941 


PHOTO CONTEST 


FIRST PRIZE ($10.00): “Summertime” by 
Andrew L. Hudach, 45 Booker Street, Campbell, 
Ohio. Finopan film, f/16 at 1/25th second with 
yellow filter; developed in D-76. SECOND 
PRIZE ($5.00): by Marvelle Landreth, 3916 
Broadway, Sacramento, California. Rolleicord 
camera on Super XX film in D-72 developer; 
f 8, 1/50th second, taken from indoors. THIRD 
PRIZE ($4.00): by Robert I. Neiswinter, 124 
Sunbury Street, Minersville, Penna. 2'/4x3'%4 
Recomar camera; Super XX pack in DK-50; £/8, 
1/200th second. FOURTH PRIZE ($3.00): 
“The Battle’ by Paul Hadley, Piggott, Arkansas; 
a table-top set made with pipe cleaner and acorn 
hiigures. 

New contest this month. YOU have another 
chance to win one of the four prizes offered. 
Submit prints unmounted—no larger than 8x10 
inches. With each print, list your camera, film, 
lens opening and shutter speed, illumination, 
and developer. Write your full NAME and 
ADDRESS on the back of each print and wrap 
securely with cardboard or corrugated stiffeners. 
If you want unused prints returned, please enclose 
return postage. (Published prints will not be 
returned.) Address: Photography Editor, 
MECHANIX ILLUSTRATED, 1501 Broadway, 
New York, N. Y. 
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FIG. 1 (above): Laying cardboard stiffeners across adhesive- 
tape supports which are stretched down the cardboard pattern. 





FIG. 2 (above): After the cardboard stiffener strips are 
cemented to bellows material, the tape is stripped off. 
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How To Make 


by Walter E. Burton 





VERY once in a while, the bellows on an 

old enlarger or lantern slide projector 
breaks down like the one-horse shay, and the 
cost of complete replacement is staggering. 
A home-made bellows of the type described 
here will save the day and will also do for 
constructing a first-hand enlarger, projector, 
camera, or folding lens hood. 

The main requisites are a normal amount of 
patience and accuracy plus some thin card- 
board, upholsterer’s cambric, rubber cement, 
and an outer covering material. This outer 
material should be fairly thin, flexible, and 
light-proof. Thin bookbinder’s leather, the 
thinnest furniture upholstering or artificial 
leather, non-cracking window-shade stock, 
and even heavy paper are some of the suitable 
covering materials that can be used. Just be 
sure that the material is opaque and will not 
crack when bent. 

A bellows is either square or tapering as 
viewed from the side. Construction is the 
same for both, but the tapering kind is a bit 
more tricky, so most of our attention will be 
given to that type. A bellows consists of an 
outer covering lined with a thin black cloth 
like cambric and with cardboard strips or 
stiffeners sandwiched between the covering 
and the lining. 

First, determine the dimensions of the com- 


FIG. 3 (below): Cementing cambric lining into place after 


the cardboard stiffeners have been applied to the four sides 











LEFT: Detail 1: Arrangement of spacing strips for con- 
structing a square bellows. Note that the width of the 
spacers and the gap between spacers is the same. Detail 2: 
Layout for tapering bellows. Edges of strips have been 
bevelled parallel to pattern edges. LMNO is shape of pattern. 
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FIG. 4: 
bellows along stiffeners. 




















A Bellows 


sHI Ihe completely-assembled bellows 
use on a horizontal type of enlarger. 
ted bellows. In the example 


wn, they are as follows: square 
cross section, measuring 7 by 7 
hes at the large ends, 442 by 442 
hes at the small end, and 13 
hes maximum extended length. 
pattern the 


- 
ike a carab< yard 


<act shape and size of one side; 


if it rectangular-section 
llows, of two adjacent sides. In 
example, the keystone-shaped 
ttern is 7 inches wide at one end, 
inches at the other, and is 13 
hes long (measured along the 


is a 


nter line). The outer covering 
terial should extend about 1 
h beyond each end of the 


llows, to permit mounting. Keep 
s in mind when you lay the 
ttern on the back of the material 
d mark around it with chalk or 
soapstone pencil. After mark- 
g one panel, flop the pattern over 
i make another outline right 
xt to it; or exchange it with the 
if sizes are 
d. In this way, three 
le and two half You 
fan-shaped arrangement for 
rectangular, for a_ st 
should come along 


two 
mark 
sides. 
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Detail 3: One set of cardboard stiffeners cemented to bellows material 


should project to help secure butt or lap seam. Butt seam must be sealed. 


ll 


a tapering 


have 


Wi 
Wi 


one. 
bottom 


the bellows, and can be lapped or butted 


Note wooden ends 
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After cementing edges to form cylinder, fold the 


of the frame 


and taped. (See Detail 3.) Cut the stiffen- 
strips all of uniform size from thin card- 
board. For a fairly large bellows they can 
be up to l-inch wide. For a smaller one, such 
as that on a miniature enlarger, % inch might 
be enough. Cut the strips longer than the 
width of the pattern, to permit final trimming. 
Spacing between strips depends on the thick- 
ness of the outer covering and lining, but ! 
inch seems about right for average material. 

Obtain some adhesive tape such as painters’ 
masking tape of either paper or cloth, and lay 
two strips of it lengthwise the pattern as 
shown. Then apply the cardboard strips 
crosswise, spacing them as in Fig. 1. If you 
rule the pattern beforehand, spacing becomes 
simple. Press the strips against the tape so 
they won’t fall off. Trim the ends of the strips 
along lines parallel to the pattern sides and 
half a strip width from them. This is best 
done on a trimming board after the “ladder” 
is lifted from the pattern. 

Coat the untaped sides of the cardboard 
and the back of the outer covering with 

[Continued on page 152] 
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Darkroom 
Gadgets 






«<-. Handy Darkroom Light 





Left: A flat bed-lamp with self-contained batteries 
makes a handy darkroom utility light. A white, opal- 
type globe covers the small flashlight illumination 
source, diffusing the light emitted. Pulling up on 
the globe turns light on; pushing turns it off. The 
gadget may be had at five-and-dime stores and hard- 
ware outlets. Below: Turning lamp upside down makes 
it a beam-throwing flashlight for “spotting” details 















Above: Wrapping the flashlight bulb of the 
BEDLAMP with orange cellophane to permit 
ts use in the darkroom when paper is exposed 
to its rays. Note the compact arrangement of 
the working parts and batteries.—Stuert Allan 










Right Thermometer is held to side of tray 
mmersed, in processing solution, by means of 
1 spring-steel paper clip as illustrated, leaving 
hands free for other work.—Wm. Swallow. 








Below: Removable “exit’’ signs available at low cost from 
the dime stores may be equipped with Brownie Safelite 
slides and used as darkroom safelights. After the original 
oblong glass has been removed, the Brownie slides will 
fit in with the application of slight pressure. Use Series OA 
for enlarging, 2 for ortho, and 3 for pan films.—Tracy Diers. 





MELO BIT 











Above: Brick cheese boxes, from the grocer’s may be adapted 
for use as deep developing tanks. Pry open sides and bottom 
of a box '% inch; fill with strong glue or liquid solder, and 
drive tacks back again to form leak-proof joints. Replace the 
box lid in same way. Saw box in half after glue hardens; 
then sandpaper the box and give each of the halves two or 
three coats of black, acid-proof enamel.—Richard L. Cox. 
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by Charles 


and Bertram Brownold 


V ADE of hammered sheet copper, quarter- 
1 inch birch, and ornamented with five- 
and-ten novelty jewelry, this good-looking 
eleven piece set will add an attractive note to 
a man's desk. The accessories are easy and 
cheap to turn out and you may follow the de- 
signs specified or branch out into some 
original ideas. The set consists of the follow- 
ing individual pieces: Desk blotter with 
copper corners; letter rack with attached 
calendar; memo pad with pencil trough; 
rocker blotter: letter opener; picture frame; 
pen stand; desk clock; ash tray; book ends; 





Above: Memo pad with trough for pen or pencil. 


Gal 
is photo shows, the desk set provides 
xe needed finishing touch to the desk 
p in addition to its utility value. / 
Above: The pen holder. 
: aicne 0 er esk Set 
_ | 


— flower holder. Starting with the desk blotter 
— we will describe the making of the pieces in 
wi } 

OA the above orde: 

liers 


1—Desk Blotter With Copper Corners. This 
made of heavy cardboard. Two pieces of 


5 
the cardboard of suitable dimensions are 
glued together and the edges bound with 
lwo views of the rocker blotter, the one above showing how black passe-partout tape. Four corner- 
it is assembled. pieces of copper sheeting are then cut. These 
are in the form of right-angle isoceles 
triangles with sides about 4” long. After 
these pieces have been peened on a piece of 
soft wood, the sides are bent and hammered 
around a piece of metal about ;);” thicker than 
the doubled cardboard. The ;;” difference 
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The ash tray has a copper top and wood base. Diagram below 
gives details of the picture frame. 









































Below: Completed frame. 





permits the blotter to be slipped into place 
after the corner-pieces have been fastened to 
the cardboard with adhesive tape on the 
under side. The adhesive tape also serves to 
keep the copper from scratching the desk. If 
desired, the edges of the blotter can be bound 
with transparent Scotch tape for long wear. 
2—Letter Rack With Calendar Attached. The 
letter rack is made of three pieces of %4” birch 
with two pieces of square molding set be- 
tween them. The assemblage is held together 
with countersunk flathead wood screws long 
enough to go through both pieces of molding 
and two of the upright pieces of birch. See 
Figures 1 and 2. Two screws from each side 
are enough. A calendar is glued to one side 
and can be renewed each year by gluing a 
new one over the last page of the old. An 
ornamental band of hammered sheet copper 
around the base is held in place by small 
brass escutcheon pins. The copper bands 
hides the screw heads and its edges are 
doubled in and hammered flat. The letter 
rack can be any size that is suitable, and 
within limits, the dimensions can be governed 
by the material available. 

3—Memo Pad With Pencil Trough. This too 
may be any suitable size. The wooden base 
has triangular sides and the pencil trough of 
hammered sheet copper was shaped on a piece 
It is fastened to the base by brass 
The pins come up through 


‘f iron pipe. 
scutcheon pins. 





Letter rack has peened copper strip ornamenting the bottom. 


Below: Corners of the desk blotter. 
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Gothic 


designed book ends are sturdy and handsome. Jewelry ornaments 





an be chosen to suit taste, but should be kept uniform throughout set. 





he base and are cut short and riveted. The 
paper is held in place by a clip made of a 


iece of 7;"x34” flat brass to which two flat- 
head brass machine screws have _ been 
soldered. The screws pass through holes 


inched in the paper and also through corre- 
sponding holes in the wooden base. Nuts on 
the underside of the base secure them. The 
i,”x%4” brass is covered with 
hammered sheet copper bent around its edges 
ind hammered flat. See Figures 3 and 4. 
1—Rocker Blotter. This is made of a block 
wood having one curved surface, a piece 
4,” birch and a wooden drawer-pull. The 
rew for the drawer-pull comes up through 
the block and also through the birch; and the 
rawer-pull (or knob) is screwed on and 
squeezes both parts together, gripping the 
blotter. To plane the curved surface, screw 
the block to another block, and set the second 
[Continued on page 133] 


piece of 





Right: Flower holder. Above: Clock, made from an old 
traveling clock. Below: Designs of letter holder, memo pad, 
blotter and pen holder. 
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Turning off the face of the clock 


leaving the numbers inlaid. 


INLAID 
WALNUT 
CLOCK 


f jeeery a magic appeal in this 
beautiful inlaid clock. Start 
making it by turning a disk of wal- 
nut, slightly rounding the side 
which will become the face of the 
clock. Then turn a thin %-in 
maple disk to fit the slightly 
rounded surface and glue it in place 
When dry mount the work with the 
maple disk on the faceplate. Turn 
out the back of the walnut disk t 
the dimensions given in the draw- 
ing. 1 a hole through t 
what will be the inside edge of the 
numbers (see drawing). Now you 
are ready to lay out the numbers 
Draw them on the face of the maple 
Then set the jig saw table at about 
a 4 degree angle (depending upon 
the thickness of the blade). It is 
a good idea to make a test first by 
scrollsawing out a number from 
waste stock. Each scroll sawed 
number should drop down approxi- 
mately %4-in. from the place from 
which it has been sawed. Start to 
cut the numbers from the inside of 
the center circle, carefully sawing 
about the figures. The holes in the 


Left: Scroll sawing numbers at an angle. Above: 
Legs are dowelled into body. 
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Wood lathe and scroll saw are tools 
needed to make this unusual clock. 


by Benjamin Neilsen 


center of some of the numbers will, of course, 
have to be plugged with walnut, the grain 
inning the same way. Glue the jigsawed 
imbers, tapping them gently into the walnut 

a snug fit. 

Turn a disk from waste stock and mount 
he clock disk, as shown. Turn off the waste 
naple on the face and complete shaping face 
ind edge. Now true the circle inside the 
umbers at a slight angle and turn a maple 
ng to fit. Note the inside edge of the ring 
lso has a slight angle. Set the ring in with 
ain running vertical to match grain of the 
Sand face apply a shellac 


- 


numbers. and 
finish. 

Next, walnut disk with a con- 
cave surface to fit the maple ring. Sand care- 
fully and apply black stain while it is still in 
the lathe. To do this put a few drops of stain 

n a cloth and hold it against the disk while 

inning the lathe at slow speed. When the 
stain is dry, apply shellac. This leaves a beau- 
tiful dark contrasting surface. Now glue the 
disk in place. 

Insert an 8-day or electric movement, as 
shown. It is easy to cut maple strips and 
glue them over the metal hands. Then turn 
2 disk for the back as shown in drawing and 
attach it with two small brass screws. Dowel- 
ling in the two legs and shellacking the back 
completes the job. Set the legs in casein glue 
for strength. 


turn a smal] 
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INLAID NUMBERS HERE - 


LE DISK GLUED ON 

















Distinctive in style and appearance, the clock will take any 


standard electric or winding movement. 
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\bove: Back of clock with timepiece 
installed and cover in place 
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PORTABLE SECRETARY 





Below: How the desk is opened. First, top sliding panel is removed. 

Telescoping section is then pulled up to its full height, where it is 

automatically held by steel rods. Finally, table, which forms lower half 
of front panel when folded. is lowered to writing position. 


Constructed of inexpensive but 
sturdy materials, this desk tele- 
scopes into a compact box that is 
easily stored or moved about. 


by W. Keith Vining 


MAGINE a filing case and writing 

desk combined that contains 
ample room for a typewriter when 
folded; that may be shipped like a 
trunk or stored in a closet; yet that 
turns like magic into a handsome 
pigeon-hole desk with built in light 
when opened! The task of designing 
such a desk was no easy one, but the 
result was well worth the labor put 
into it. 


Left: The Portable Secretary im action. Extra 
braces steady the table for typing. Ingenious light 
drawer throws the illumination right where it is 
most needed. Below: The desk folded and locked up 
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The Portable Sec- 
retary, being con- 
structed of white 
pineand black 
Presdwood trimmed § 
with aluminum is § 
extremely light and 
very strong. It is an 
ideal piece of equip- 
ment for the small 
apartment, office 

summer cabin— 
it could even be used 
in a trailer orcruiser 
or any other place 
where every inch of 
space must be put in 
service. 

Following is a list 

materials needed 
for building the 
Secretary: 

12’x3’x14” black 
brown Presd- 
wood (Masonite) 
112”x2”x10’ white 
pine (slides) 
142”x34"x10' white 
pine (slides) 

ll’ glued-up 
shelving, 12”x1434” 

3 bd. ft. 34” stock 
for braces 

18 lin. ft. 12”x6” 
white pine (draw- 
ers, etc.) 

1 pe. 44” plywood, 
18”x18” (drawer 
bottoms) 

1 pr. automobile 

or pulls 

Aluminum or 
brass stripping, as 

equired. 











6%'x%” cold Semis Se b wemenst 
rolled steel; springs, 4 assembled. Right: Plenty 
of storage space inside for a 
screws, bolts, etc., as small typewriter. 
needed. 

Start construction by cutting all the seg- 
ments for the inner section, after careful study 
of the accompanying drawings. The perspec- 
tive sketch makes the assembly of the various 
parts clear. Cut and test the slides, then as- 
semble the upper half around the steel locks, 
or catches. These are bent as indicated—first 
at the bottom, then at the top after the shelves 


are placed. Leeway must be allowed so that the 


[Continued on page 130] 
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Above: The PBY model finished and 

on its base. Right: View of the ship 

with propellers fitted and ready for 
completion. 


Testing the hull with a template and 
fairing the superstructure into the 
hull with a carving chisel. 


\ mY) 


Left: Installing ball-headed screw 
into hull. Above: Ship is fastened to 
stand by pipe coupling. 


PBY 
Patrol 
Bomber 


by George E. Basich 


si ALF-BIRD, half-fish,” someone 
once dubbed a Navy PBY Patrol 
Bomber as she dropped her retractable 
wing-tip floats and hovered over the 
waters around North Island, in prepara- 
tion for a landing. The giant two-motored 
Consolidated-built flying boat slipped 
into the water with all the grace of a 
Lohengrin swan and taxied in and out 
amongst the plane carriers of Uncle 
Sam’s fleet. In a few moments, she was 
beached on the concrete apron of the air 
base and as the water dripped from her 
silvered hull, another pre-acceptance test 
flight was successfully completed. 


Left: Attaching the wing with glue and 
screws. Above: Install wing struts care- 
fully with glue and brads. Right: The stand 
must be masked with paper and tape while 


painting ship. 
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Called by the British, the “Catalina”, hun- 
dreds of these patrol ships are destined to 








Sections of the hull at various stations are given above for making templates. 








MODELS 

more familiar te Americans at home just as 
they are now to the natives of Sitka, Hawaii, 
San Juan, and Corpus Christi. Their speed 
is slow compared to the Lodestar and Libera- 
tor, a mere 180 miles an hour, but when you 
consider that they can patrol an area equal 
to that covered by seven destroyers, their 
worth is more apparent. 

Operating at tremendous distances from 
their bases, these PBY’s are in the air in 
weather that will ground other craft, includ- 
ing those from the carriers. And the safety 
record hung up by these Consolidated ships 
on mass flights to Hawaii and Panama has 
excited the envy of the entire world. In war- 
time, land fields may be bombed and local 
planes isolated but there is no way to render 
the numerous available water areas useless 
for seaplane landings. We have thousands 
of suitable inland waters that are icefree the 
year around providing excellent bases for 
squadrons of these ships without the huge 
cost of maintaining a hard packed Iand field 
for the big land bombers. 

It is a matter of record, too, that a PBY 
landed safely in a mudpuddle while being 
ferried to Pensacola last winter and took off 
from that same site without injury to the two 
pilots. Surely a model of such a versatile 
plane is to be desired by the youth of America. 

Our model of the PBY is made of white 
pine, beautifully silvered and retaining all of 
the grace of the original. For the hull you will 
need four boards, 34” thick, 342” wide, and at 


least 20” long. Glue these up with waterpro 
casco glue and while the stock is in the clam 
you can make the necessary templates frg 
the drawings in this magazine. These tez 
plates may be made from cardboard }b 
better ones may also be made from old tobae 
tins and cut out with a small pair of 10c ste 
scissors. 

Once the glue has dried on the stock, squai 
the sides with a block plane and, using a tem 
plate, lay out the side view and also the t 
view. Then, bandsaw out the top view, bein 
careful to retain the excess stock in one enti 
piece as this will provide a cradle when yg 
turn the block over to saw out the side vie 
By this way, you can remove most of 
waste stock in the quickest manner. 

With a small plane and a few chisels ye 
can begin to shape the hull down to meet th 
cross section templates. Begin at station 
and work back to the tail. For stations 5 an 
7, you will need two templates each. Th 
contour of the top remains the same respe 
tively for each station but station 5A exten 
to the baseline about an eighth of an ing 
lower than station 5B and similarly 
station 7. 

These two stations provide the steps whi 
break the powerful suction of the water 
the plane begins to take off. Otherwise 1 
motor in the world could provide enoug 
power for such a huge ship to take off. 

Do not try to work each station down f 
the exact contour of the template at 

Rather, take off a little at ead 
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station gradually, consulting th 
plans frequently to avoid erro 
The hull is the most importaf 


make or break the _finishe 
model. The keel and the chine 
must be kept sharp and be care 
ful not to dent these parts whe 
you lay the body down for 
night. * 

Gradually the shape of the hul 
will begin to take form. For the 
final test with the templates 
you will need a center‘line dow 
the deck to see where the tem 
plates meet. Once you hav 
od fitted the templates perfectly al 
—_ over the ship, sand the woo 
acouneo with three varying degrees @ 
paper and patch up the acciden 
tal nicks with plastic wood. 

Cut the stabilizer and ta 

[Continued on page 134] 





























Mechanix Illustrated 
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mM for a nominal sum. The clamp is 






















HITCH FOR 
BICYCLE TRAILER 


LLUSTRATED in the accompanying 
drawing is a handy flexible trailer 
hitch which is easily attached without 
marring the enameled surfaces of a 














bicycle. No unsightly permanent 
fixture is required on the bicycle to 
which it is attached. The hitch con- 
sists of two lengths of garden hose 
tubing and a clamp which a black- 
smith will draw out from a piece of 
strap iron to shape shown in drawing 


easily adjusted by turning the knurled 
nut. A section of rubber hose slipped 
around the seat post eliminates metal 





HITCH IS QUICKLY &~ 
EASILY REMOVED 





ROUNDED 
TO GO IN 
172" HOSE 
















































to metal contact.—B. Nielsen. 





RUBBER HOSE 
MAKES FLEXIBLE 
QUIET HITCH 





PIECE OF 344" 
RUBBER HOSE 
SLIPPED ON 






















































3 : 
4"XI" STRAP IRON,ENOS 
SHAPED AND DRAWN 


OUT TO 2" WIDTH 





Stove In A Bucket For Windy Weather 


SMALL single burner Primus type kerosene stove set 
in the bottom of a common 10-quart galvanized bucket 
makes a good proposition for open air cooking in rough or 
windy weather. A pot of the correct size can be placed 
atop it, the rim of the bucket holding all in place. —J. E. 


Tallow Slows Up Rope Wear 


ALLOW rubbed into any manila, cotton, or linen rope 
at points which get the greatest wear will do wonders 
toward lengthening the life of the rope as well as make 


it handle more easily, especially in wet weather. 


mutton or sheep’s tallow (can be secured in a chunk from 
your butcher) is best and will not rot the fibres.—J. E. 


October, 1941 
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by William Jackson 


ITH an overall length of 11 feet 4 inches 

and a weight of only 85 pounds, Bingo is 
an ideal type of small boat for transperting 
by car, and for general use on lakes, rivers or 
other comparatively sheltered bodies of water, 
as well as for limited salt water excursions. 
Put it on top of your car and take it along on 
your vacation or camping trip! It will pro- 
vide no end of sport and pleasure, and can be 
adapted to whatever type of boating you en- 
joy most, whether rowing, outboarding or 
sailing. 

Cost of materials will vary according to 
locality, but in any case will be surprisingly 
low. The marine plywood employed is, of 
course, standard in price everywhere, and 
your nearest dealer (some lumber yards also 
handle it) will be glad to quote you. The ply- 
wood construction greatly speeds up the job 
and insures a hull that will never leak, even 
though it may be kept out of the water for 
considerable periods at a time. 

Start work by sawing the form and mould 
frames to shape from rough lumber. These 
will be discarded when the boat is finished, 
so any scrap material of proper size will do. 
Mount the. form upon legs similar to a saw 
horse’s, as shown in the drawing. To facili- 
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tate building the frames, draw the outlines 
of the transom, mould frames and stem full 
size on heavy wrapping paper. Lay the 
lumber for these pieces on the outlines, trans- 
fer the latter to the wood with a sharp pointed 
tool and saw to shape, returning the parts to 
the patterns for assembly. Nail the mould 
frames together and nail wooden separators 
across the tops to maintain their shape. The 
transom is cut from 4” plywood or two widths 
of 3%4” solid lumber secured around the edges 
by a %4”x3” frame serew fastened with 14” 
No. 8 screws. At this point notch out the 
transom frame and mould frames for chines, 
keel and stringers, or clamps. Next cut the 
stem to shape, notching it for the keel and 
beveling the edges. 

Assemble the parts thus far constructed— 
transom, mould frames and stem—upon the 
building form, holding the parts rigidly in 
their exact locations with strips of wood nailed 
to the form. The keel is then bent in and 
fastened to the transom and stem notch with 
two 142” No. 8 screws. The chines are sim- 
ilarly fastened to the transom frame and both 
chines sprung simultaneously toward the 
stem, where the ends are beveled to fit flush 
against the side of the latter piece and 


Mechanix IIlustrated 
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BOATING 


Simplified construction, attractive lines, light weight and inexpensive materials 
are combined in this all-purpose dinghy to make a craft that even the boat 
building novice may tackle with confidence. 
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fastened down with more 144” No. 8 screws. 
Treat the sheer clamps in the same manner, 
fastening to stem and transom with screws. 
Do not fasten these members to the mould 
frames, which will later be removed. . 
The framework is now ready to plank, and 
for this purpose plywood in single lengths or 
two pieces joined with a 42”x6” hardwood 
block are used. Trim and fair the framework 
so the planking will lie evenly at all points. 
Starting with the sides, clamp a plywood sheet 
in position, mark and saw to shape, using the 
shaped piece as a pattern for the opposite 
side. Coat the chine edges with Jeffery’s “C” 
quality marine glue, clamp side planks in 
position and fasten to chines, stem, and tran- 
som with 1” No. 8 screws spaced about 2” 
apart. Fasten the planking along sheer clamps 
with 144” copper clout nails clinched on the 
inside of the hull. Always drill pilot holes 
for all fastenings. Continue by trimming the 
side planking evenly along the edges and pro- 
ceed to fasten the bottom in place, simply 
laying plywood sheet in position, marking and 
sawing to shape. Before fastening, coat the 


chines and transom with marine glue, lay mus- 
lin strips upon glued area, recoat and clamp 
bottom planking in place, fastening with 1” No. 
8 screws spaced about 2 inches apart. Finish 
by trimming the edges of the planking along 
stem, coating exposed edges with marine glue 
and covering with a 42”x1” outer stem piece, 
bent and screw fastened in place. The outer 
keel is now fastened on with 14%” No. 8 screws 
spaced on 6-in. centers. 

Remove the hull from the form and turn it 
right side up. Bottom and side-ribs are now 
installed in their respective positions, as in- 
dicated upon plans. Remove the mould 
frames as work progresses, retaining shape of 
the hull between the sides with wood sepe 
arator strips. Bottom ribs are clinch nailed 
to the bottom with nails spaced 2%” apart. 
Side supports are screw fastened through the 
sides with 1” No. 8 screws. Installing the 
34”x134” seat risers is the next job; this 
member is slightly notched into side supports 
and fastened with one 134” No. 8 screw at 
each support. Fasten transom quarter knees 
in place with four 134” No. 8 screws to each 


Inboard profile (cross-section lengthwise) below shows framing plan. If the dagger board is installed for sailing, bed it 
down in marine glue and muslim to prevent leaks. Note details of stem and false stem at left. 
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BOATING 
knee. With the deck beam sawn to shape, 
and screw fastened through the sides, the 
short plywood deck is attached with 1” No. 8 
screws. This deck may be applied in one 
width or two pieces with a batten securing 
the center joint. 

Seats consist of %4”x12” boards screw 
fastened to seat risers. If the sailing equip- 
ment is to be installed an additional mast 
thwart>is fastened to risers to support the 
mast. Mouldings 34”x1”, rounded, protect 
the sheer edges and are fastened in place with 
144” No. 8 screws spaced 8” apart. The floor 
consists of %4”x3%g” boards screw fastened to 
the bottom ribs—seven widths being sufficient. 

With the addition of oar locks, oars, paint 
and the optional sailing equipment your 
multi-purpose boat is ready for pleasure at 
home or away. 

A final word: Before painting the plywood 
surfaces prime them with Firzite, a special 
plywood undercoat designed to minimize 
checking of the fir grain. Your plywood dealer 
will carry this primer or can get it for you. 


Building form is set up on spread-eagled legs to which mould 
frames are secured after being properly located on form. 


List of Materials 


Bottom—1 piece 4"x48"x8'—Waterproof Plywood. 
Resin Bonded. ‘ 

Sides—2 pieces 4"x48"x6'—Waterproof Plywood, 
Resin Bonded. 

Deck—-1 piece 4"x30"x32"—Waterproof Plywood. 
Resin Bonded. 

Transom—1 piece *"x18"x48" or 1 piece %4"x8"x7’ 
—Waterproof Plywood. Resin Bonded. 

Deck Beam—i1 piece %4"x5"x32"—Spruce, fir, 
cypress or yellow pine. 

Keel—1 piece %%4"x3'/4"x10'—Spruce, fir, cypress 
or yellow pine. 

Outer Keel—1 piece %4"x1'4"x10'—Spruce, fir, 
cypress or yellow pine. 

Chines—2 pieces %4"x134"x10'—spruce, fir, cypress 
or yellow pine. 
s or Inwales—2 pieces ¥/>"x1 '/2"x12'—Spruce, 
fir, cypress or yellow pine. 
Transom Frame—1l piece *4” fir, 
cypress or yellow pine. 

Side Ribs—2 pieces "x3 '/4"x8'—Spruce, fir, cypress 
or yellow pine. 

Bottom Ribs—2 pieces 
cypress or yellow pine. 

Mouldings—2 pieces %4"x1"x12'’—Spruce, fir, cypress 
or yellow pine. 

Seats——-2 pieces ¥4"x12"x48"—Spruce, fir, cypress or 
yellow pine. 

Stem—1 piece 2”x8"x30"—Oak, ash or yellow pine. 

Outer Stem Piece—I1 piece '2"x1"x24"—Odak, ash 
or yellow pine. 

Transom Knees—1 piece 114"x10"x18"—Oak, ash 
or yellow pine. 

Form—1 piece 2”x6"x9'—Any rough lumber. 

— Frames—z2 pieces 1"x4"x8'—Any rough lum- 
er. 


x3" x6'—Spruce, 


44"x156"x10'—Spruce, fir, 


Fastenings 
3 Gross—1l-in. No. 8 Flat Head Screws—Brass or 
galvanized. 


[Continued on next page] 
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Sailing rig is simple but efficient. Bingo is a fast, dry, stable sailer with this rig. 




















uT TO 
URVE 4 Dozen—1'2” No. 8 Flat Head Screws—Brass or 
galvanized. 
1 ir 2 Dozen—1%” No. 8 Flat Head Screws—Brass or 
galvanized. 
1 Pound—1'%” Copper Clout Nails—Brass or gal- 
vanized. 
on ¥, pint “C” Quality or Aviation Glue. 
Muslin Cloth Strips. 


Large scale blueprints for Bingo are available at $1.50 
postpaid from FAWCETT PUBLICATIONS, INC., 
GREENWICH, CONN. Order by number, NO. 965, 
enclosing check or money order. 
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CARDINAL POINTS 


© .RNOW YOUR LOCAL WEATHER CONDITIONS — WINDS FOLLOW A GENERAL 
AND EASILY RECOGNIZABLE PATTERN 








jas to 


At 





4 a GENERALLY STEADY— DYING WINDS PUFFY have 
GENERALLY STRENGTHENS FROM SUNRISE UNTIL ABOUT 3 P.M on ea 

> BLOWS STRONGER CLOSE TO BEACH UNDER NORMAL CONOITIONS boom 
BLY REEFING IMPROVES SAILING QUALITIES, LESSENS ALL-ROUND earin: 

oe AND APPRECIABLY INCREASES FORWARD SPEED OF BOAT passit 

[ WHEN STEERING BECOMES DIFFICULT OR OECK COM 
: r ¥ IT iS Teme TO REEF = of th 
REMEMBER "AW FOG CAM CARRY Sat, BUT A HSE Mba OOS REN TO TARE OFF SS Anot! 
vi 5 : fast | 
When a boat buries her deck she loses headway and makes the going very wet for her crew. Speed and comfort galva 
will be gained at this point by reefing. a litt 
OSEPH CONRAD, when he joined his first men leave port reefed then shake it out if pail « 
ship as Master, found the following en- the wind is light outside. It is easier te pes 
graved into a panel of his cabin: shake out a reef in open water than to put e 
_— — P one in. A rising wind is generally steady; a 
ny fool can carry sail, but a wise man : ; , ee ge may 
hesceah aiken to tile o alt” dying wind puffy. It is more difficult to tell a 
a reefing breeze when running than whén on 

The wise shipowner who placed it there the wind. The best sign is steering becom- the 
knew the failing of most seamen, professional ing difficult. A catboat or sloop generally me 
as well as amateur: to carry sail beyond the has to reef before a schooner and a schooner haul 
rational point in order to win a race or make before a ketch. On the wind the proper point on 
a record passage; carrying sail for the thrill to reef is when the deck begins to bury. The ome 
of it long after too much sail has actually drag of the deck, along with the sharp angle the 
slowed the vessel down. of the mast, kills whatever headway that the re 
There seem to be a variety of reasons why added sail might give. Some craft, especially ~wed 
many amateur skippers carry sail too long: shallow, beamy types, get to a point where har 
Some do not know how to reef properly but they will bury themselves, then luff up into — 
are ashamed to admit it; some are unequipped the wind only to bury themselves again when = 
to reef quickly and easily and some think the sails are filled, making no headway, it = 
reefing shows weakness, if not cowardice. seeming impossible to keep the craft on a oa 
Quite a few do not know when to reef; steady course. To put it into the fewest = 
they cannot tell when the craft is carrying words: when a vessel gets difficult to steer, or ~ 
too much sail nor predict the coming strength begins to bury her deck—reef. 2 ” 
of the wind. Local knowledge has something Having the earing pennants (the ropes ope 
to do with it. If you study the local weather on the fore and aft edges of the sails in line ast 
you will be surprised to see how close to a with the reefpoints), in place and ready m8 
general pattern the winds follow. Under makes it easier, and saves from ten minutes 7 
normal conditions, along the seaboard, the to a half-hour in reefing. Some yachtsmen 4 
winds gradually increase in strength from seem to resent having the reefing pennants he 
sunrise to about 3 p. m., due to the heating ready; some seem to think it is not “yachty” ies 
up of the land. Close to the beach the wind and others look upon it as a reflection on the 
is frequently stronger than further offshore. their courage. I have been on craft during ‘ 
On some parts of the Chesapeake the oyster- a reefing breeze where we had to secure the * 
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by Charles M. Blackford 


arings with any old scrap rope available; 
push the clew of the sail out into position, 
old it with one hand while trying to pass 
turn with the other, and balance at the 
ame time. I have raced on last-word ocean 
racing cutters with thousands of dollars worth 
of gadgets aboard but not .even a space to 
make an outhaul fast for reefing, although 
the boom was higher than a man’s head above 
the deck when in reefing position—yet it is 
just as important to reef smartly and properly 
Has to set light sails smartly. 

At the tack (the forward reef earing) 
have a pennant rove off (fastened) one end 
on each side of the earing to go around the 
boom and tie beneath it, seized on to the 
earing opening either by a seizing or by 
passing one end of the rope through a strand 
of the other end. Whip the ends neatly. 
Another system is to have a snaphook made 
fast to the upper side of the boom and a 
galvanized ring firmly sewn onto the boltrope 
a little above the line of reef points. The 
sail can be snapped into place in a matter of 
seconds. This cannot be used on sails having 
an area much over 200 sq. ft. 

The clew ear ring (or grommet, as the case 
may be) is a little more complicated, but 
more important, as 

















LAND PULLED TIGHT GEFORE CLEATING 
DETAIL OF REEFED MAINSAK AT FOOT 


TACK PENNANT 
DOWN AND MADE PAST BY 
TIEING UNDER BOOM 











Yachtsmen should be just as adept at reefing as they are 

at setting sail, and should not hesitate to use this safety 

valve when necessary. It saves wear and tear on both boat 
and skipper. 


Take a line sufficiently long enough to 
reach up to the earing and back with enough 
to spare. Make one end fast to the boom 
directly under the cringle (the spot to which 
the sail is to be hauled out to when reefed), 
by either passing it around the boom through 
an eyesplice in its end or splicing it into an 
eyebolt or screw. Take the free end, pass it 
through the cringle, and back through a 
cheek block placed about six inches aft of 
where the end is made fast. Place an over- 
hand knot in the pennant so it will not reeve 
out. Along the boom, inboard, place a cleat 
where the end of the pennant can be made 

[Continued on page 152] 





the after end of 
the sail has to be 
hauled down and 
out at the same 
time. The foot of 
the sail has to be 
stretched taut but 
not pulled out so 
hard that it will 
pull the sail out of 
shape after a few 
hours’ sailing. The 
permanent reef 
pennant about to 
be described has 
the following ad- 
vantages: always 
ready; can be 
handled by any- 
one strong enough 
to pull in on the 
rope; always 
brings the earing 
down and out to 
the same spot and 
can be done 
quickly. 
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PERMANENT REEF PENNANT 


a 


MAINSAIL yA 








PASS PENNANT THRU 
BLOCK TAKE UP AND 
MAKE FAST TO CLEAT 


SMALL AWNING BLOCK MADE 
FAST TO BOLT ROPE 


ba 
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Ji® SHEET 














READY FOR INSTANTANEOUS REEFING 
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The simple and ever-ready reefing system described in the text is illusteated i in detail above. Study 
this drawing and familiarize yourself with the names of the various pieces of gear employed. 
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by Ricardo Muniz 
and S. Edwin Piller 


ERE is a simple and interesting construc- 
tion project for the home workshop that 
the women in the household will really appre- 
ciate. 
The Electric Butler will permit you to hold 
a two-way conversation with whoever rings 
your door bell without having to open the 
door or even to leave your kitchen. It is an 
improvement on commercial loud speaking 
inter-communicating systems in that you do 
not have to leave it turned on all the time 
in order to be able to use it when you want 
it. Quick heating tubes used in the small 
amplifier are ready the instant you press the 
talking switch. No current is used except 
while you talk. Pushing the switch down 
enables you to speak to the caller who rang 


) SPEAKER 








REMOTE 









The small black 

cabinet is im 

stalled on the 

outside of the 

house at the front door. The other goes in the kitchen, or 
wherever you wish. 






your bell; pulling it up enables you to hear 
what he says—the caller does not have to do 
anything. The switch springs back to neutral, 
automatically shutting off the power when 
released from either talking position. 

Used in conjunction with an automatic door 
opener—and you can string these wires at the 
same time as you install those for the electric 
butler—this loud speaking phone will save a 
tremendous number of steps each day. Ill 
be no friend of the traveling sales fraternity 
for saying this but wouldn’t it be nice to be 
able to interview the itinerant salesman from 

the comfort of your kitchen? 





VOLUME CONTROL —— 


Ps SPEAKER OUTPUT SOCKET 


Callers you are expecting or 
whom you welcome can then 











be let in by the press of a 
button. 

How much safer the 
housewife will feel if she can 
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Switch : 


LAYOUT OF PARTS j- 








inquire into a_ stranger's 
MNT PANEL business before opening the 
$ door. From the point of view 
N 
Se of safety of your equipment 
—s this design is very practical. 
Bes 
\e All you have to mount out- 
ONNECTIONS 


O SWITCH Simple parts are laid out as at left. 





Letters on switch will be found im key 
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on wiring diagram (see page 110). 
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A home application of the commercial inter- 
communicating system. It enables you to 
carry on a two-way conversation with 
someone at the front door from any desired 


aves Footsteps 
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spot within the house. 


box to get out of order. 
Design: 


audio amplification. There is a loudspeaker 
and a lever type switch on the front panel of 
the small metal cabinet which contains the 
amplifier and the batteries. Two wires run 
out to the small box containing the outdoor 
speaker. The drain on the batteries is so 
small that they will last almost their full 
“shelf life” (over a year). 

The first stage of the amplifier is a 185 
miniature tube chosen because of its small 
size and high amplification. The second and 
third stages use a single 1D8-GT which is a 
dual tube containing a triode and a pentode. 
The first stage is resistance coupled to the 


side is a small metal box containing only a midget 
loudspeaker. This loudspeaker reproduces your voice 
when you are speaking and serves as a microphone 
when the visitor speaks. There are no controls on this 


The Electric Butler consists of a two tube 
battery operated amplifier providing three stages of 

















to be ideally suited to the job. It is a four pole 
double throw switch which springs back to 
neutral when released. Be sure to specify 
non-locking type. The locking type will not 
spring back—and the user might inadvert- 
ently leave the unit turned on. The switch 
turns the unit on and establishes the proper 
connections when it is depressed automat- 
ically. It should be connected as shown in the 
diagram so as to operate properly. When 
pressed down you can talk, when you lift it 
you can listen. In neutral the unit is shut off 
and no battery drain takes place. 


























in the amplifier. 
shielded lead is used for the 
grid connection to the first tube 
for the same reason—the 
wiring diagram shows these 
clearly. 

The switch, which is the heart 
of the unit, was a troublesome 
unit to find on the market. The 
No. 1424 non-locking type 
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following stages which are transformer A volume control is mounted at the rear of 

coupled to obtain high amplification. the amplifier chassis. It need be adjusted only 
A “shielded” lead is used ___ 

between the platecouplingcon- |. - . « & i 

denser of the first tube, the ie . a mais ei dee ise 

volume control and the grid of — . - VOLUME CONTROL ial Pe 

the second tube to audio oscil- |. Ses deg SOCKET— 5 Pei 2s Bes 

lation due to stray coupling in | 7 Ve'umes + >—— 4%—— Fs 
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Federal Anti-Capacity switch 
which was selected was found 
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Chassis is shaped and drilled as at right. 


DRILL FOR 6-32 SCREWS 
- TO MOUNT FRONT on a 
Y iss 4 
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ence for any given installation. It may be 
turned up slightly however if desired as the 
batteries become old 

A 1000 ohm resistor is connected in series 
with the “B” battery. It is mounted right on 


Wiringdagraan Sooo oO 
below shows z y ha be 
complete hook- ! | Oo W 
up of both | | x 
units. Parts are | | a q 
standard andin- | , Wy 
expensive. Wk. £ ait a a 
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the battery terminal. This prevents acciden 
burn-out of the tube filaments or short circui 
of the batteries. It does not affect the opera 
tion of the unit. 

Any type of low resistance two conductoy 
wire, not over 200 feet long, can be used tg 
connect the units together. Adding one or two 
more wires will provide for the door opener 

Construction hints: The chassis drilling lay- 
out is clearly shown in the drawings. The 

najority of the holes are drilled with an 
ordinary hand drill with metal cutting ‘bits, 
The socket holes may be drilled and reamed 
to size. The loud-speaker 3142-inch holes will 
have to be cut with a “fly” cutter. If the con- 
structor does not possess a fly-cutter he may 
take the panels to a local machine shop where 
they can be cut in a few moments for a nominal 
charge. The size of the socket holes has not 
been specified as it is most convenient in the 
drilling followed by reaming operation to 
have the socket on hand and ream to fit. 

The transformers should be mounted as 
close to the associated tube as possible. If 
the parts specified are used and the layout of 
drilling shown adhered to this will follow 
without further worry to the constructor. 

All wiring should be run down close to the 
chassis. Wires should not run “in mid-air” 
from point to point, always route the leads in 
contact with the chassis (insulated -“push- 
back” wire is used in wiring). A “ground- 
buss” consisting of a stout piece of bare copper 
wire is run longitudinally from end to end of 
the chassis. It is mounted at each end on lug 
terminal strips. All “ground” connections, 
shown in the wiring diagram, are run to this 
buss. Run all wires as directly as possible, 
avoid long “detours.” Mount the small parts 
such as resistors and condensers on the tube 
near the tubes as 






os 





socket terminals or as 
practical. 

After the chassis and panel drilling have 
been completed: mount the panel in place at 
the front of the chassis. Mount all parts in 
the proper place. You can now undertake 
the wiring. Since some of the wires run to the 
speaker and switch these must be in place 
before wiring is begun. 

The batteries are strapped in place on the 
chassis using heavy copper wire or straps. 
The straps are brought to screws which go 














through holes in the chassis. These holes are ! 
not shown in the chassis drilling layout as c 
they are most conveniently “spotted” at the : 
stage ofthe construction with the batteries in E 
their proper place. This applies to the A and f 
[Continued on page 138] 
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Experimental Leg Key 
HE key is normally fastened 
to the operating bench in 

sending radio code. There are 

times, however, when a supple- 
mentary key is of use. 

Cut out a section of large 
auto tire casing about 10” long. 
The key is then bolted to the 
tread of the tire, shown. 
It is only necessary ‘to connect 
this leg key into the circuit and 
sit at another point in the room. 


SECTION 
OF TIRE 
CASING 


as 





STRIP OF INNER TUBE CEMENTED OVER 
OLT HEADS 

















=—L. B. R. BOL 
Instrument Checks Transmitter 





OSCILLATOR BUFFER BUFFER FINAL 
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(SMALL LAMPS) 
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Lamp Is Transmitting Indicator 


MILLIAMMETERS are expensive but the 
4 amateur can build a nice little instrument 
for checking oscillation or resonance in a 
transmitter of four stages as shown. It uses 
flashlight or Christmas tree lamps as indicators. 
These work nicely and the total cost is less than 
the price of one meter. Get a rotary, four circuit 
switch and mount it in a suitable panel. The 
switch arm should be common and is connected 
to B plus. Choose two neighboring contacts for 
each B plus input, designating them by A, B, C 
and D as shown. 

As an example—in the Ose.—taps 1 and 2 cut 
the indicator lamp in or out. Numbers 3 and 4 
handle circuit B and so on. Lamps are connected 
in lines 1, 3, 5 and 7 while lines 2, 4, 6 and 8 go 
direct to tube plates, detouring the lamps. Thus, 
by a flip of the switch knob, the lamps are all 
cut in the B plus lines and the various stages 
tuned for peak resonance. A reverse twist and 
the lamps are out of all circuits but the power 
input retained.—L. B. R 
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LAMP 
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ANTENNA WRAPPED 
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Gauze Cover On 


Back Of Radio 
ie TIME the “works” of a 











LL amateurs know the value of neon bulbs in testing for’resonance and 

44 radiation. Few, however, know that one of the new fluorescent bulbs 
can be used in the same manner, especially in checking continuity of 
antenna output. The simple manner of doing this is shown in the sketch 
Somewhere near the current node wrap several turns of the antenna 
about the lamp so it forms a sort of inductance about it. Then, when the 
glow and 

fluctuate with modulation. In fact such a scheme can be used almost any- 


antenna is energized with sufficient power, the lamp will 


where in the feeders or antenna itself —L. B. R. 
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radio set can become quite 
thoroughly clogged with lint, 
dust and dirt. To avoid this an- 
noyance glue a sheet of gauze 
over the open back of the set as 
shown.—A. V. 
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PLASTICS 


Musical Box In Plastic 


by Harry Walton 


HIS modern all-plastic design features 
a transparent back plate through which 
the charmingly old-fashioned music box 
.mechanism may be seen operating. When the 
box is opened, a pin-studded drum slowly re- 
volves, lifting with delightful precision the 
tiny steel reeds that produce the tune. Asa 
cigarette box, this is an attractive item for a 
man’s room; it will serve equally well as a 
jewel box on a ladies’ dressing table. The 
back may, of course, be made of opaque 
material if the maker prefers. 
The music mechanism used was taken from 
a popular low-priced circular powder box, 
and measured 234”x2%4”x1”. To remove 
it from the powder box, the thin loop of steel 
wire upon which the lid rests must be 
straightened and the escutcheon pins which 
hold the legs on taken out, when mechanism 
and base will come free. The mechanism can 
be taken off the base by taking out three or 
four small wood screws. The thin steel wire 
which extended upward to the lid is removed 
entirely, and the thicker one into which it was 


hooked is straightened. It is advisable te 
make the transparent back first, so that any 
slight inaccuracy in the curve can be allowed 
for. Upon a motor driven sander, or with 
rasp and sandpaper, a wooden block is shaped 
to the dimensions shown. The curve must be 
fair and flat, and the surface should be sanded 
smooth, as grain-marks will otherwise be im- 
pressed upon the plastic. A rabbeted wood 
strip may be nailed across the top to serve 
as a stop and keep the plastic square when 
bending. 

A piece 3” by 4” is trimmed to a width of 
2%” and squared across one end. It is allowed 
to heat for about three minutes in water near 
the boiling point, when it should be soft, 
Wearing cotton gloves will make for ease in 
handling. Slip the softened plastic under the 
stop-strip and gently bend it to the curve 
desired. Do not force cold plastic as cracks 
will open in the edge, spoiling the piece. Re- 
heat if necessary. When cool check the end 
for squareness by placing one curved edge 
upon a flat surface. Check the curves by 

tracing the outline of one 











upon a piece of paper under 
which carbon paper has been 
placed (carbon side up). 
Turn the paper over and 
check the other side of the 
plastic against the carbon 
impression. These curves 
must be identical or assem- 
bly of the box will be im- 
possible. The piece may now 
be trimmed nearly to length, 
but a surplus of ;);” should 
be left for removal later. All 
parts of each curved edge 
should simultaneously touch 
when held against a flat sur- 
face. If not, careful filing 
or scraping is indicated, tak- 
ing care to keep the. edge 
square. 

The sides are cut from 
#;” thick material, and have 
a radius of curvature about 
gx” greater than that of the 





Raise the lid of this handsome plastic 

cigarette or jewel box and the music 

mechanism inside the transparent 
cover starts to play. 
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Drawing above gives dimensions and details. Care must be taken to get all edges fitting perfectly, as otherwise the cemented 
joints will not be strong. 


back piece. Check the layout against the 
back to see that the curves coincide, even if 
this necessitates a slight change from the 
curve specified. Saw out with a coping, jig 
or bandsaw, file or sand to size, and sand out 
all toolmarks. 

The lid and end are also cut from ;4;” sheet, 
the lid being slightly narrower to allow for its 
free movement. The pivot pin holes in the 
edges of the lid must be accurately marked 
and squarely drilled to a free but not loose 
fit for the pins, which are of ;';” brass rod. 
It is best to make a trial drilling in scrap 
material first. The back edge of the lid is 
rounded off on top as shown, and other edges 
smoothed for polishing. 

Only the top edge of the end piece is to be 
polished, the others being smoothly and 
squarely sanded for cementing, care being 
taken not to sand the piece undersize. Check 
these edges for squareness, as the strength of 
the joints depends upon them. 

The opaque partition is cut from %” sheet, 
the two surfaces but not the edges being 
smoothed for polishing. 

All the parts should now be finished by 
successive use of three grades of carborundum 
paper, preferably used wet, and finishing with 
a very fine grade (400, or better still 600). 
Finish by the use of buffing and polishing 
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compounds, applied by means of cotton or 
muslin wheels. Loosely stitched wheels are 
best, and two separate wheels should be used 
for preliminary and final compounds, 

The exact position of the lever “b” must 
be determined by measuring the height of 
the stop lever on the music box mechanism, 
although this may be bent somewhat to suit. 
After deciding to which side this lever will 
extend, place the corresponding side piece 
down, inner side up, and mark the position 
of the pivot accordingly, dotting it lightly 
with a sharp punch. 

The trip mechanism is cut and filed out of 
#5” thick brass, one end of lever “a” and both 
of lever “b” being bent slightly offset. The 
pivot is a short drive-screw, carefully 
pressed into a shallow blind hole drilled into 
the side piece. Drilling must be carefully 
done as a slip may ruin the piece. 

Blind holes are also drilled for the lid pivot 
pins. They must be accurately laid out to 
prevent trouble in assembling. The ;;” diam- 
eter brass pins are cut to length and inserted. 

A flat, shallow notch is filed in the edge of 
the partition to allow lever “a” free move- 
ment and hold it in position behind the edge 
of the lid, but without excessive side-play. 

A trial assembly should now be made upon 

[Continued on page 150] 
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THE SCHOOL SHOP - 


Conducted by Frank Petraglia, 


Shop Instructor, Samuel Gomper’s Industrial School 


ba ACK to school!” Three little words can 

surely put the crimp in a fellow’s style 
when school-time means going back to mere 
book-and-paper work, and sitting in long 
rows of desks ranged under teacher’s critical 
eye. But, when school-time means getting 
your overalls and tool-kit into shape for the 


return to the school shop, all the menace of 
those three little words is likely to disappear. 
Getting back to doing things with tools, ma- 
terials and machines has a magic all its own 
which every shop student understands. 

So here we are, fellows, with a department 
all our own! The editors of MecHanrx ILLus- 











STUDENTS’ PROBLEM BOX 


1. Ques.—“I am interested in becoming a radio-ama- 
teur so that I can build, and transmit, from my own 
station. How does one qualify for a license? 

Ans.—Full information can be obtained from Ameri- 
can Radio Relay League, West Hartford, Conn. 


2. Ques.—“Is there some way of quickly loosening 
rusted or frozen screws and nuts than by use of pene- 
trating oil? I always find this to be a hard job.” 

Ans.—Usually this really is a tantalizing job. How- 
ever, apply a hot soldering iron to the work after first 
applying the oil. This will speed up the operation. 


3. Ques.—“In making or fooling a leather pocketbook 
or folder, how long should the leather soak before tool- 
ing?” 

Ans.—Do not “soak” the leather any longer than it 
takes to allow the moisture to pass through the leather. 
Pass the piece through water only two or three times. 


4. Ques.—“Please list the commonly used hard 
woods.” 

Ans.—Birch, oak, ash, black walnut, chestnut, maple, 
mahogany and yellow pine. 

5. Ques.—“Is there some solution which can be used 
when drilling glass?” 

Ans.—Yes. Apply a mixture of turpentine and cam- 
phor freely. 


6. Ques.—“I find when working brass or copper that 
splitting is liable to occur after some hammering. Can 
this be prevented?” 

Ans.—To prevent splitting, “annealing” is necessary. 
Heat metal to a dull red, then plunge into cold water. 
This will soften it so it can be worked without splitting. 


7. Ques.—“In purchasing a soldering iron for ‘gen- 
eral-purpose’ use, what wattage rating is most ad- 
visable?” ‘ 

Ans.—A 100-watt iron will do nicely for most pur- 
poses, 


8. Ques.—“I have been told that regular metal 
polishes are useless on chromium. Can chromium be 
polished?” 

Ans.—Yes. Moisten cotton or cloth in alcohol and dip 
into lampblack, applying this to the chromium. When 
dry, wipe off with fresh cotton. 





TRATED, realizing the value of the 
work which we are about in the 
vocational schools, have contrib- 
uted these pages for us to do with 
what we will. This is our depart- 
ment, and it is up to us to build 
it up with material representative 
of the best workmanship, mechan- 
ical skill and ingenuity of which 
we are capable. I have no doubt 
but that with the cooperation of 
every earnest young craftsman, 
and every shop instructor, we can 
bring “The School Shop” up to an 
“A” rating. This, then, is our blue- 
print; so, on to the job! 

What did you build during the 
past semester? A boat, a midget 
racer, a home-workbench, a pair 
of book-ends? Send in a photo or 
drawing with construction de- 
tails. Are some of you working 
with your shop teacher in the 
construction of new or improved 
shop equipment such as _ tool- 
racks, testing panels, demonstra- 
tion boards, etc? News of all these 
activities are grist for our mill: 
Lots and lots of information along 
these lines, with your questions 
and ideas, is what we need if “The 
School Shop” is to grow into a 
really good department represent- 
ing us all. 

This is the assignment. Let’s go! 








THE SCHOOL SHOP 
NEEDS REPORTERS 


If you would like to be a reporter 
for your shop group or school, just 
indicate this briefly on a postcard. 











Mechanix Illustrated 
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Projects For Students and Teachers 
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Adjustable Scroll Saw Guide 
by Roger M. Woodbury 


Woodworking Instructor, 
Lynnfield Center School (Mass.) 


OODWORKING enthusiasts whose shop 
boasts only one motor-driven saw—the scroll 
or jig saw—may greatly increase the utility of 
this piece of equipment by the use of a simple, 
adjustable guide which may be easily and quickly 
constructed. The main purposes of this scroll saw 


guide are to insure greater accuracy, speed, uniformity 
and neatness of work when sawing in a straight line. The 
writer has found the guide to be particularly helpful to 


the beginners in his school woodworking classes. 


Consisting of only three parts, a few screws, a bolt and 
wing nut, the guide may be adjusted to almost any angle 
desired and is useful for small mitering jobs or where 
many duplicate parts are required. The dimensions given 
in the sketch are only approximate as they would depend 
on the size of the saw table. The end of the guide arm 
is extended and tapered to serve as a pointer indicating 
the angle of adjustment, the measurements of which are 


placed every ten degrees on the side piece. 
October, 1941 


Class Room Silent Signal 


H ERE is a little portable electric signal sys- 

tem that is ideal for the class room. It 
emits a silent flash to the operator of the pro- 
jector or stereopticon which does not disturb 
the audience. 

Build a little wooden box 3”x3”"x3”, overall. 
The lid can be made of plywood with a 1%” 
square hole cut in the center and fitted with 
a red celluloid window. Hinge it to one edge 
and provide a hook or button for holding it 
down tight. On the bottom, near one side, fas- 
ten a strip of brass with small screws. On this 
rests two standard size flashlight cells, one 
positive side down, the other negative side 
down. This arranges the cells in series. They 
are held tightly against the side of the box by 
a stiff wire pushed through two holes in op- 
posite sides of the box as shown. This is the 
retaining bar. Two brass strips or contact 
clips can then be bolted to opposite sides of 
the box so each clip makes firm spring contact 
with the remaining pole of each cell. In front 
of the cells, on the box bottom, fasten a min- 
iature lamp base. Use a 3-volt flashlight or 
pilot bulb as the lamp. Connect one wire to 
the socket and the other wire to the remaining 
contact chip bolt. Then connect a pear-shaped 
push-button to the other end of the cord. Each 
time the push-button is operated in the lec- 
turer's hand the red flash operates at the op- 
posite end and the operator is notified silently 
of a change of slide or other prearranged ac- 
tion. —L. B. R 
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BABY TRACTOR For Odd Jobs 


By no means a mere toy, this little tractor has ample power 
and maneuverability to perform all sorts of light tasks. 


NY small gasoline engine geared low 
enough will develop considerable pull in 
this junior tractor and a handy boy not only 
should have a lot of fun with it, but may be 
able to pick up various odd jobs of hauling 
and towing in the neighborhood. It can be 
used to pull small leads of dirt, gravel or 
rubbish, or tow two or three coaster wagons 
full of youngsters. It is geared to travel as 
fast as a brisk walk and is designed to run 
over rough or soft ground as well as on the 
sidewalk. 

Its lines are similar to those of a full-size 
job, as seen in Fig. 1; its wide tread prevents 
tipping over on the side of a hill and it has a 
very short turning radius for work in close 
quarters. The large drive wheels are very 
simply made. Two 20-in. disks are built up 
of 34-in. x 7-in. boards cleated on the inside, 
as shown in Fig. 2. The tire is a 6-in. wide 
strip of heavy galvanized sheet iron with cross 
treads nailed over it. A section of brass tube 
serves as a hub. The wheel turns on a %4-in. 
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cold-rolled steel axle. It is highly important 
that the hub, which is driven in to a tight fit, 
be accurately centered and true in the wood 
disks. The driving load is carried by carriage 
bolts through V-pulley and one side of the 
wheel. 

Make the chassis frame of parallel two-by- 
two’s (net) with cross pieces as indicated in 
Fig. 3. The hood may need to be altered from 
dimensions given here if a larger engine is 
used. The dummy radiator is merely a 1-in. 
board cut as shown with heavy screen nailed 
over it. The “instrument board” is merely a 
duplicate of the radiator. These two ends of 
the engine compartment are tied together 
with strips on the sides, as shown, and covered 
with galvanized sheet iron. Use an old steer- 
ing wheel from a sidewalk auto. The wheel 
should be fairly small. A length of 34-in. gal- 
vanized pipe makes a good steering shaft, and 
the spool is 3-in. x 3-in. wood. The cables must 
be crossed in order to steer the same as an 
auto. A coil tension spring keeps the cable taut. 


Mechanix Illustrated 
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The rearaxleisclamped 
to the two-by-three cross 
members by means of U- 
bolts, as is the front axle 
to its two-by-five inch 
member. The 34-in. steel 
jackshaft is carried in 
brass-tube bearings 
clamped to the frame with 
wood blocks as shown. 

Small pulleys on the 
ends of the jackshaft 
carry belts to the drive 
wheels, and as these belts 
are not adjusted too tight- 
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ly, they allow slippage in 
turning corners, thus serving as a differential. 
In this connection the writer has found by 
experience that a good V-belt is very accomo- 
dating in this way; it will slip if the load 
becomes excessive but pulls like fury when 
not overtaxed. A 10-in. (Delta) V-pulley is 
driven direct by the engine pulley. The V- 
belt between the two is adjusted loosely 
enough to permit the motor to run free. An 
idler pulley serves as belt tightener and when 


thrown in position the tractor starts in motion. 
4 
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The diagram, Fig. 4, illustrates operation. 
When the lever is forward the idler pulley is 
free and the brake shoes engage with the rear 
drive-pulleys. Drawing the lever back brings 
the idler-pulley against the engine belt and 
tightens it. Note that the idler should be 
swung on an arm about 3-in. long, and so 
installed that when engaged the arm is past 
center and is automatically held in this position 
until released by the operator. 

[Continued on page 136] 
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TRIMMING JIG CUTS INLAYS 


HIS jig, constructed in a few minutes from 
scraps of wood, will trim thin wood in squares, 
diamonds, and triangles for use as inlays and over- 


lays in ornamenting 


FOOT FEED DRILL PRESS 


N EFFICIENT foot-feed, such as most 
manufacturers supply for floor stand 
drill presses at about fifteen dollars extra, 
is not usually available for the less expensive 
bench drills—though it may be easily made 
up at small cost, as illustrated. 

Remove the handle rod or pilot feed wheel 
from pinion extension, and replace it with a 
6” to 10” V-pulley, having a hub large enough 
to be bored out to fit. 

Turn up a double end bolt from hexagonal 
bar of suitable size, to replace the regular 
head-clamp bolt which holds drill head on 
column. The short end of this bolt serves as 
a spindle for the 142” or 2” pulley, which is 
held in position by two nuts. 

At any point in pulley groove on large 
pulley, drill a ;4,” hole, running at an angle into 
cutside of pulley; near this point, drill and 
tap for a 4” machine screw. Insert one end 


of a piece of 4%” steel cable into hole in bot- 

tom of pulley groove, bring end around and 

under head of the screw, and tighten. 
[Continued on page 148] 
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shop projects. Nail a 
piece of 4” plywood to 
the edge of a piece of 
1”x2” stock, and screw 
the assembly to a cir- 
cular saw miter gauge. 
Using a hollow-ground 
combination saw, or a 
blade from a dado head, 
cut the end of the jig 
square. A second piece 
of plywood is the length 
fence, and is attached 
with two screws. A 
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third member, a strip of 
wood pivoted by means 
of a notch against a nail, 
having a piece of rubber 
eraser under the outer 
end, clamps the piece to 
be cut. 

This jig offers a safe 



























[Continued on page 148} 
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Useful tools are easy to make in the small work 
shop with limited equipment if the home work- 
shopper understands the fundamental essentials 
of annealing. hardening and tempering steel. 


by Clyde Baker 


Homemade coke-by the “crater” method. Below: Uo of an old 
vacuum cleaner, as shown, gives good results with the “muffle furnace.” 
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FIG.2. 








Temper Your Own Tools 


HE home craftsman or small shop owner who is 
able to make up special small tools or parts as 
needed, not only increases the pleasure to be derived 
from his work, but also greatly broadens the possibility 
of increased profit. Many useful, and otherwise costly 
tools are easy to make in the small shop with limited 
equipment, if one understands the fundamental essen- 
tials of annealing, hardening, and tempering steel. 
And since numerous articles describing such tools 
(the making of which necessarily involved some 
hardening and tempering) so often fail to find favor 
with publishers of mechanical magazines, I have 
reached the conclusion that this must. be a subject 
regarded as beyond the scope of the average home 
craftsman. Nothing could be further from the truth. 
I have been making many small tools, as needed, 
ever since my high school freshman work in 
manual training; using only simple carbon 
steel, readily obtainable—and sometimes 








FOURTH BRICH 











Above: The efficiency of a gasoline blowtorch 
is improved if its heat is confined directly to the 
work by fire bricks, as shown. 









using common steel tubing, or old gun barrels! 
—hardening and tempering such tools as 
needed, for work in either wood or metal. I 
have made drills, reamers, countersinks, 
counterbores, and special milling cutters, as 
well as special broaches, Fig. 9, by the methods 
I shall presently describe; and I have never 
yet set up a lathe, milling machine or shaper 
to form any one of these tools, with the ex- 
ception of turning some of them to required 
diameter on the lathe. Cutting teeth were 
invariably produced by filing; and if some 
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toolmaker argues that this method produces 
teeth of unequal size and spacing, my answer 
is, “True; and this very inequality makes for 
smoother, faster work, in most cases.” 
Personally, I’ve never owned a-more costly 
or efficient source of heat than a ten dollar 
forge from the mail order house, nor a better 
anvil than a 12-inch length of railroad iron. 
I'm frank to confess that most of my forge 
work has been done with a blowtorch—yes, 
a common gasoline ‘blowtorch; some of it 
with an acetylene torch, when available; and 
not a little of it with a burner on the kitchen 


Mechanix Illustrated 





an 
di 











orch 
» the 


ices 
wer 
for 


tly 
lar 
ter 
on. 
rge 
es, 
it 
nd 
en 











AVOID “FOLDING IN” 
A HOLE--- 
‘ 


HAMMER HERE ~. 
TO FLATTEN ~ 







-BY FREQUENTLY 
\ UPSETTING WITH 
THEN HERE TO monsres HAMMER WHILE 
STRENGTHEN FORGING 
STEEL STRUCTURE A TAPER 


FIG. 4 














gas range—it’s quite all right for small screw drivers, and the 
like. 

A forge calls for “blacksmith coal”—but you can’t usually 
find any nowadays. In the larger cities there is usually a jobber 
of “heavy chemicals” from whom you can purchase lump 
charcoal—and there’s nothing finer for forging, hardening and 
tempering steel. Lacking it, however, use any old coal, but 
“coke” it by building up a good mound of fire in the forge— 
open up a small crater in the center—and thoroughly wet the 
surrounding coal with water. This will cause the coal nearest 
the hot crater to form a kind of coke, which is raked into the 
center as needed, and which does very good work. 


HEAT TOOL 
REO ll 





QUENCH IN ,-™ 
WATER TO HERE 


“\ 


FILE 








DOWN UNTIL DESIRED 
— A SHADE 1S REACHED 








‘ 
STILL 
REO HOT © 
3 PARTS --*, 
LINSEED OlL-- 
1 PART HEAVY 








MOTOR OIL 








FIG. 6. 





Always keep the outer part of your coal bed in the 
forge thoroughly wet while working, and gradually 
rake in the newly formed coke to the center. 
Figure 1. 

A “muffle furnace” is better than a forge; and 
though it sounds expensive, it’s easily and cheaply 
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Above, left: The proper 
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taper. Above: One of 

the most dependable ways 
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small tools. 

















built from a dozen or so firebricks and an old be ~ WORKING 

vacuum cleaner, Figure 2. An extra large fire- 4 EDGE me, 

brick slab forms the bottom and hearth of this oh 
SwWiRE 





furnace, while standard sized firebrick form the 
enclosure, being set up in fireclay instead of mortar. 
Front is usually left open, though sometimes it may be de- 
sirable to close it with a few firebricks. 

The method of utilizing the old vacuum cleaner for the 
air blast, as shown in Figure 2, gives particularly good 
results. The gas, fed by a 3s” supply nipple, enters at the 
drilled hole “a” and is picked up by the air blast and carried 
into the furnace, resulting in a mixture which will ordi- 
narily bring a piece of 2-inch steel shafting to welding heat 
in three or four minutes. 

Ninety per cent of all small work on hand tools, how- 
ever, can be done with an ordinary gasoline blowtorch; 
and its efficiency is greatly improved if the flame is 
directed against a common brick and between two other 
bricks, as shown in Figure 3, confining the heat directly 
on the work. 

Steel should be forged at a bright cherry red heat, 
and the hammering should be continued as the metal 
cools, with light hammering, known as “cold forging” 
even after the red has disappeared. When flattening, 
tapering, or otherwise “drawing” out a piece of stock 
to required form, be sure to forge it on ALL sides and 
also on the end, to keep the fibres of the metal “com- 
pacted” and avoid weakening them by separation. In 
forging a screw driver, for example, or a chisel, hammer 
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Three methods of tempering, of 
“drawing,” small tools to the required de- 
gree of hardness. Below: Another method 
of tempering a small tool. 




























SHOP 
first to flatten on the sides—then on the edges so formed, 
to compact and toughen the metal; and when tapering the 
butt of a cold chisel, first hammer to a slight taper, then 
strike a few blows against the end, to upset and avoid fold- 
ing in a hole—then taper some more—and so on, Figure 4. 
Tools should always be forged to conform as nearly as 
possible to their finished shape, keeping the grain of the 
steel following the general shape. 

When thinking of special home-made tools, forget all 
about the modern alloy steels such as chrome-nickel, 
chrome vanadium, chrome-molly, blue-molly, tungsten, and 
the like—all of which are splendid for factory production, 
but which require extensive metallurgical knowledge and 
very costly, often intricate equipment for heat-treatment 
and hardening; pin YOUR faith in the simple carbon steels 
which are easy to obtain, easy to handle, and whose value 
in tool work has been proved for generations! 

Temper, strictly speaking, does not mean finished hard- 
ness, but refers to the carbon content in such steel. The 
“point” used to designate the amount of carbon present, is 
one-one-hundredth of one per cent of the total volume of 
metal. 

Razor temper—to use the steel maker’s 
term, means usually 150 point steel, or steel 
containing 1 and % per cent carbon—much 
too hard and brittle for tool purposes. Saw- 











point—a mere 1 per cent 
along with commercial drill rod, 125 point, is 








Above: Converting square-tapered file to 
a special broach. 


carbon, and, 


file temper—137.5 point—or steel containing 
1 and % per cent carbon, is also too hard for 
our use in most instances. These harder steels 
must usually be forged at a low instead of a 
bright red heat, to avoid burning out the 
carbon. 

Tool temper—125 point, or 1 and 4 per cent 
carbon steel, is still harder than usually 
needed, though useful for drills, counter- 
bores, lathe cutters and the like. Should also 
be forged at low red heat. 

Spindle temper is 112.5 point—good also 
for turning tools, circular cutters, threading 
dies, etc., if carefully forged and correctly 
hardened and tempered. Chisel temper is 100 









HEAT POINT —THEN DIP INTO 
TO A BRIGHT POWDERED 
POTASSIUM 


CYANIDE (KCN) 


very high carbon content. 
desired strength and toughness, then harden in water, 
and temper in oil, but at a color one shade further 
along in the tempering scale given later, than the color 
there shown. 

Most tool steel, as purchased, comes annealed to 


probably the most useful tool steel obtainable 
for the requirements of the small shop. 

Tool steels in various grades or “tempers’ 
can be had from machinist’s supply com- 
panies in any quantity from an inch length 
up to a carload. Usually carbon steels are 
designated either as “water hardening,” 
identified by green painted ends, or “oil 
hardening” the ends of which are generally 
painted red. For most uses I prefer to employ 
water-hardening tool steel, hardening it in 
water, but tempering it in oil. 

The amateur mechanic, finding it both ex- 
pedient and economical to employ worn-out 
files for many home-made tools, will do well 
to harden them as well as temper them imoil, 
to reduce the brittleness resulting from their 
If this does not give the 











CASE 
HARDENING 
(see rexr) 














Above: Case hardening, or cyaniding, especially 


useful on cheap tools. 
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working temper; when using unannealed steel, or old 
files, first anneal the stock by heating it to bright red, 
and burying it in a large bed of hot embers until the 
fire is cold and the steel also. When necessary to forge 
such stock, rather than cutting it to shape, merely 





give it one red heat, let it cool to black, then proceed 

with the forging. NEVER heat any kind of tool steel 

to a white heat, or you will burn out part or all of the 

carbon content, rendering the steel useless. Ways 
[Continued on page 140] 
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Power Tool 
Bracket 











LOCKING THE 
TOOL HAND- 


A PADLOCK 

















PIECE TO THE 
BRACKET WITH 











SHOP 

REATER convenience in using 

one of the small flexible-shaft 
power tools will be found with this 
supporting bracket, which may be re- 
moved from the edge of the workbench 
in a jiffy and will prevent others from 
operating the tool when you are 
absent. 

Use any 34-in. wood in making the 
upright post and the stop block which 
is nailed or screwed to one side. At 
the top attach the bracket of the reg- 
ular swinging support which is sup- 
plied with the tool and underneath 
screw a clip to hold the shaft hand 
piece or grip. The clip is merely a 
strip of spring brass which can be bent 
to shape with pliers. An ordinary 
brass hasp is attached underneath the 
clip after bending the middle section 
so that it will fit snugly around the 
other end of the hand piece. Cut a 

[Continued on page 136] 
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cut RUSBER BALL IN TWO 


IDEAL FOR MIXING 
QUICK HARDENING 









Aids In The 


Mixing Cement In Ball 


ASEIN glue or other quick setting ad- 
hesive is best mixed in a container that 
lends itself to easy cleaning in the event that 
some of the cement hardens within it. 
of a rubber ball is ideal for this purpose. 


Half 














Cover Safeguards Switch 


HEN a knife blade switch is used there is 

always danger of carelessly bringing the hands 
into contact with the blades or terminals. This 
hazard can be removed by cutting a piece of inner 
tube as shown and fastening it over the switch. 





HOLES DRILLED 
THRU HANDLES 


PIN REGULATES 
DEPTH OF 
BRUSH IN GLUE 
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PLACE 
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Improving 
Glue Brushes 


VERY simple 

method of 
keeping the handles 
of glue or cement 
brushes from becoming 
gummy and sticky is 
illustrated at left. Holes 
are drilled at intervals 
in the handle and a small 
dowel put through 
whichever hole is the 
correct height to keep 
only the brush’s bristles 
immersed. 





Rubber Bands 


Hold Nuts 


TS which have to 

be started in hard- 
to-reach, out of the way 
places should be placed 
on the tip of the index 
finger and held there 
with rubber bands. It 
can then be placed over 
the bolt and given a 
slight turn—A. H. W. 










RUBBER 


“~— PIECE OF 
AUTO 
INNER 
TUBE 








Sheet Metal Hinges 


VERHANG type strap hinges 

for small doors are easily 
made from light sheet metal. Cut 
straps of metal to size desired and 
bend over hinge pins made from 
nails of proper length. Bigger 
hinges for heavier work can be made 
in a similar manner from strap iron. 





NAIL CUT OFF FOR PIN 
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DRILL HOLES FOR SCREWS 
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Workshop 


Lead Pads Prevent 
Broken Drills 


HOSE owning small drill presses 

will find it a profitable idea to 
make a wooden form about 6” square 
by 1” deep into which molten lead is 
poured to a depth of about 42”. Small 
objects can be tapped into the lead 
where they will remain steady. 





~-AUTO SPRING CRIVETS 
Miniature Glue Pot 


LARGE sized D-72 developer can is painter doing a 
used. Remove the inner container ]jttle redecorating 
and drill four holes through the outer often has trouble 
one near the top, for escaping steam. At- doing a neat job on 
tach a handle of strap iron. Water is the window sashes. 
placed in the outer container and the 4A cardboard shield 


glue in the inner one. 










" WOODEN FORM 
ABOUT 5"sa. 


SMALL OBJECTS 
TAPPED INTO 
LEAD + 


SMALL OGJECT 
IMBEDDED TO MAKE 
DRILLING EASIER 








Splitting Froe From Auto Spring 


GOOD froe for splitting blocks of wood or logs 

can be conveniently made from a leaf of an old 
auto spring. Heat the leaf on a forge or over a blow 
torch and shape as indicated. Temper to a medium 
degree of hardness (see page 120) and true up on 
grinding wheel. Finish with a hardwood handle.— 
W. A. 


Sash Painting _ 
Hint CUT OUT TO 





HE amateur 


exactly the size of 
the pane will solve 
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FOR SHORT 
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the problem. Draw- 
ing at right illus- 
trates idea. 


Pullers On 
Cartridge 
Fuses 


EFORE insert- 

ing a cartridge 
type fuse it is a good 
idea to wrap a small 
piece of adhesive 
tape around the 
barrel to act as a 
handle when re- 
moval becomes 
necessary.—A. H.W. 























EW people other than a surprisingly small 
number of carpenters and woodworkers 
know how to resharpen a handsaw. Many do 
not know that this tool is always toothed and 
sharpened to do only one particular sort of 
work. Such persons therefore are apt to 
condemn through misuse a handsaw in ex- 
cellent working condition, not knowing what 
would be quite apparent to an experienced 
user—that the trouble lay in applying the 
tool to the wrong sort of work, and not in any 
defect in the saw itself, 





or in the manner in 
which it had been toothed and sharpened. 

Resharpening handsaws is not complicated 
or difficult work. Any person with only a 
little practice should be able to do it nicely. 
The job requires good eyesight and steady 


Keep Your Handsaws Sharp 


nerves, however. Leisurely effort rather than 
hurried work will generally result in a better, 
smoother job. 

Occasional observance of the cutting edges 
of the saw teeth will enable the user to know 
when the handsaw needs resharpening—that, 
and the lack of efficient cutting action of these 
same teeth when they are thrust against wood. 
A dull saw requires unusual pressure against 
the wood to make it cut; it drags and binds, 
with a jumpy motion showing in the thrusts, 
Examination of the tooth points will show 
them lacking the needle-sharp tips of all new 
and recently resharpened saw teeth. Too, a 
close observer will notice a slight rounding of 
the bevels of the teeth near the tips, as well 
as some bluntness of the cutting edges at these 








Cc 
B-! A-| B-2 A-2 
SAW TEETH=— SHOWING BEVELS AND CUTTING 
POINTS. 


A~I=— SHOWS BEVELS ON CUTTING EDGE (0) 
AND BACK EDGE (€) OF EQUAL WIDTH. 

A-~2- SHOWS BEVEL ON BACK EDGE NARROWER 
THAN THE ONE ON THE CUTTING EDGE 

C&F- SHOW CUTTING POINTS—NOTE DIFFER- 
ENCE IN ANGLE AT (C) 








MERALS SHOW CUTTING 
VELS, LETTERS SHOW 
BACK BEVELS. 





SIDE VIEW-FROM LEFT SIDE ENO VIEW 
FROM REAR 
SAW TEETH—FILED FOR CROSS-CUTTING, SHOW- 
ING ANGLES, BEVELS, ANDO SET. 








END VIEW 
FROM REAR 
LEFT SIDE 





SIDE VIEW 


SAW TEETH-FILED FOR RIPPING, SHOWING 
PITCH AND SET. 














POSTION OF FILE 
IN SHARPENING A 
HAND SAW FOR 

CROSS-CUTTING 












SHOWING POSITION OF FILE 
IN RELATION TO SAW. 











JOINTING WITH FLAT FILE 











SAW SET FOR BENDING 
THE TEETH, SO AS TO 
GIVE THE BLADE CLEAR= 
ANCE IN THE KERF. 










SAW CLAMP FOR HOLDING 
THE SAW WHILE IT iS 
BEING SHARPENED 














Diagram at left shows bevels and set for crosscut and ripsaws. 


beveled as is done for cross-cutting. 
“Jointing” 


means leveling of tops of teeth. 
sketch 


Right, top: How the file is held, pointed toward saw handle, 


Note how teeth of ripsaw are pitched and set, but not 
for sharpening. -Center: 


: It can be done with a jointer file, or a flat file as in the illustration. Bottom 
shows a saw set being used on the teeth. This tool gives the teeth the correct outward angle. Saw sets have a pistol- 


grip squeeze handle, are easy to use, and may be bought very inexpensively. 
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by 
Walter S. Chansler 


points. If these signs of dullness - 
are not too marked, a light filing 
or touching up of the teeth may be 
all that is needed to put the saw 
in excellent working order. But 





if the individual teeth show 
marked dullness, and appreciable 
set (outward angle of teeth) is not 
in evidence when sighting down 
the length of the cutting edge of 
the saw, then setting and resharp- 
ening is necessary to make the saw 
do good work. 

Little equipment is needed for 
sharpening handsaws. A saw set 
(a hand tool for bending the 
teeth), to give the blade clearance 
in the kerf, or cut; a saw clamp 
for holding the saw while it is 
being sharpened; a flat file for 
(leveling) the tooth 
points before sharpening, and a 
taper file of suitable size and shape 
to fit the V-shaped gullets between the saw 
teeth comprise the necessary tools. A jointer 
file is much better than a flat file for leveling 
the tooth points, but in the hands of a careful 
workman the latter tool will be found satis- 
factory for a good job. 

It pays to select equipment with an eye to 
quality and fitness. A good saw set holds 
the saw rigidly in position, works smoothly 
without strain to the operator, and bends the 
saw teeth uniformly. The saw clamp should 
be sturdy and rigid, with good grip, so that it 
will hold a saw without chatter while it is 
being sharpened. Files should be only of the 
best quality, and of such sizes and kinds as 
may be determined by the size of the teeth 
in the saws to be sharpened. A 6” regular 
taper file is used for all handsaws for cross- 
cut work when they have 5 and 5% tooth 
points to the inch, and for all handsaws for 
ripping when they have 4 or less tooth points 
to the inch. A 41%” regular taper file is used 
for all crosscut handsaws having 6, 7, 8, and 
9 tooth points to the inch, and for all rip hand- 
saws having 4%, 5, 54, and 6 tooth points 
to the inch. A 54%” slim taper file is used in 
sharpening all crosscut handsaws having 10 
and 11 tooth points to the inch. Larger files 
are unnecessary, as the entire middle portion 
of their abrasive surfaces will be wasted. 

It is not necessary to joint and set a hand- 
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A saw clamp is used to hold the saw while it is being sharpened. Tools 
needed for this job are few, mot expensive, and are stocked by hardware 


stores and mail order houses. 


saw every time it is sharpened. Only when 
the tooth points are uneven and the teeth are 
irregular in size and shape will it be neces- 
sary to shape the teeth and dress them down 
to equal height by jointing before setting 
them. Setting is needed only when the toothed 
edge becomes so narrow that the saw binds 
in the kerf. Its need is readily known by the 
binding and unusual friction of the blade in 
the kerf as the saw is being worked. Ex- 
perienced users can determine the need by 
sighting the length of the cutting edge; a 
shallow narrow groove instead of a deep, wide 
one down the center of the cutting edge of a 
handsaw sharpened for cross-cutting and a 
narrow cutting edge of a ripsaw, indicates the 
need for setting. = 

When jointing without the use of a jointer 
file, the main points to remember are to hold 
the file flat against the tooth tips so there will 
be no danger of rounded points, and to quit 
filing the instant all tooth points reach a com- 
mon level. After jointing, the size of the 
teeth should be made uniform by filing, being 
careful to get the spaces between the teeth of 
equal depth, and to give the proper angle on 
the front and back of the teeth. Set the saw 
next, before sharpening, being careful not to 
let the set go lower than half the length of 
the teeth, regardless of size. Saws to be used 

[Continued on page 146] 
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by Ben 


UST a few days ago a young man came into 
our lumber yard. I happened to be behind 
the sales counter. 

He said: “I want to get some lumber to 
build a boat, but I want to know the cost first.” 

“Yes, sir,” I said. “If you will give me a list 
of what you need, I’ll be glad to figure it for 
you.” 

He handed me a neatly typewritten sheet. 
On it were listed about twenty items. Each 
item specified a certain piece of one size. The 
first item was written like this: 

“1 pe. 4-in. wide, 2-in. thick, 18 ft. long. 
Oak.” The entire list was made up in that 
manner. Various kinds of wood specified. 

One glance at the complete list convinced me 
that my boat builder did not know a great deal 
about lumber. Unless I got considerably more 
information, the list could be priced in a num- 
ber of different ways. Each way would mean 
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How To Select And Bu 


A. Ott 


a different total price for the customer. Mi 
highest figure might be $50.00. The lowes 
could easily be $30.00. Further, not any of the 
many different ways I could figure his list 
might give him exactly what he originally had 
in mind, or needed. 

Now there was a situation that required 
considerable thought. If I priced that list, as 
written, using my own interpretations without 
further questions, I would figure in every. 
thing but the man’s telephone number! The 
price would be right. Certainly. But it would 
run plenty high. You see, I have to protect 
myself if he should decide to purchase. On the 
other hand, I may be very anxious to sell that 
bill of material. Business has not been so good 
lately. As a result, I would interpret his list 
in a way to make it run 40% lower than the 
high price. Here again the price would be 
correct. To make a long story short, I could 
price that list in a number of other various 


ways and get a price most anywhere between my 
original high price and my low price. Every price I 
quoted would be correct! I could prove it from my 
price lists. But would the young man, if he purchased 
the material on any of these lists get what he wanted? 
What he really needed? It is very doubtful, indeed. 
He wouldn’t know it, though, until he came to use 
the stuff. 











































































































The sketches at the far left show 
the appearances of various com- 
monly used species of hard and 














soft woods. All the softwoods are 
used in building construction, 





boats, and for countless general 








purposes. Of the hardwoods, 
white oak and mahogany are 
superior for boat building; the 
rest are employed extensively in 

















furniture, paneling, sports equip- 
ment, etc. ing directly above 
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Lumber 





Learn the language of the lumber 


dealer and you will not only 
get the wood you want, but get 
it at the price you want to pay! 











Right: Presenting the lumber dealer with a properly written 
order avoids confusion and mistakes on the parts of both 
dealer and yourself. 


Why should a situation like that exist? Just 
for one reason. Lack of knowledge on the part 
of the purchaser in understanding the various 
terms used by a lumberman as applied to 
lumber. 

Does this particular lack of knowledge make 
the lumber business a “good thing” for the 
lumber dealer? Far from it. It can create no 
end of trouble. Of course, there always is a 
fair chance that the purchaser might make 
pretty good use of the lumber he received at 
the price he paid. Nine times out of ten, how- 
ever, it would not be exactly what he 
wanted. 

Then the arguments would begin! What re- 
sults? The dealer replaces or re-manufactures 
some of the items without additional cost. This 
satisfies the purchaser and the dealer takes 
the loss. Perhaps the dealer will stand by his 
guns and state that the lumber was furnished 
exactly as listed. Having no out the purchaser 
pays for the additional re-manufacture or 
replacements but feels he’s been “gyped.” 

How many of you who read this have had a 
similar experience? If you’ve ever bought any 
lumber and are not familiar with lumber 
terms, the chances are that most of you could 
qualify. 

Let us try to analyze the situation and see 
if we can help out a little in making it easier 
for you to buy some lumber; to get what you 
ultimately can use to your best advantage. 

First of all, we'll go back to that item that 
we noted as being on the young man’s list: 

“1 pe. 4-in. wide, 2-in. thick, 18 ft. long. 
Oak.” 

I might copy that item down on my estimate 
sheet as follows: 

1—2x4—18 Fas A. D. Wh Oak S4S. It 
would be priced according to the way I wrote 
it down. You will, please, take note of the way 
I wrote the item and the way it was originally 
listed. We are going to refer to it again. Now 
I could also list and price that same item, and 
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still adhere to the general meaning of the 
original, in any of the following ways: 
1—2x4—18 No 1 Com Pl Wh Oak S4S A. D. 
1—2x4—18 Fas Pl R Oak S4S A. D. 
1—2x4—18 Fas Pl Wh Oak S2S A. D. 
1—2x4—18 Fas Wh Oak Ro. 
1—2x4—18 No 1 Cl Wh Oak S4Sand Sanded. 
J—2x4—-18 No. 1 Com Wh Oak S2S1E. 
This could go in still more ways but this is 
sufficient for our purpose. Each item as I 
listed it would take a different price. The way 
I listed it would depend on the purchaser’s 
knowledge, or my knowledge derived from 
experience as to what he ought to have, or 
what the two of us after considerable ques- 
tioning decided was best for the purpose. I 
would know definitely what he was going to 
get for each way I listed it, but would he? 
Maybe. Maybe not. Let me repeat. My integ- 
rity would not be involved. It would simply 
be a matter of trying to arrive at a conclusion 
[Continued on page 154] 
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Portable Secretary 


[Continued from page 97] 





ends will open far enough to release the inner 
box, yet penetrate the walls of the outer sec- 
tion. 

Standing the inner box upside down, lightly 
toenail the outside portions of the slides in 
place. The bottom and sides of the outer box 
are then fitted and built around them. All 
essential dimensions are given on the perspec- 
tive plan. 

Having finished the general construction of 
the framing, apply the front, consisting of a 
lower portion that folds out for writing pur- 
poses, and an upper part that slides out of the 
front moulding when the yale lock is released. 
Prop the desk open with the parts correctly 
aligned and place a barrel bolt as indicated. 
This bolt must, of course, go through both 
layers of casing when the Secretary is open. 
Coat all the slides with hot paraffine, and finish 
the shelves to suit. 

It will be noted that the Secretary has three 
drawers; the top two are genuine, but the 
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Drawer dimensions and construction are shown above, in addition to removable typing brace. 


bottom one is an inverted dummy which con- 
tains an electric light socket. Construction 
and assembly of this light drawer is covered 
in the drawings, so further comment is un- 
necessary. Photographs show method of open- 
ing and folding the two units. 


A Good Wood Filler 


OPEN or coarse grained wood such as oak, 
walnut, mahogany, ash and elm, should be 
treated with a filler before finishing. So if you 
are about to make some article of one of these 
woods, you can easily make a good wood filler 
for the purpose. This filler is far less expensive 
than special filler, and more easily obtained. Mix 
enough turpentine and ordinary putty to make a 
thick, creamy batter. To this, add a small quantity 
of varnish. Finally, add enough oak, walnut, maple 
or mahogany stain to render the filler about the 
same color as the wood to be filled. Apply the 
filler liberally, coating all surfaces which are to 
be finished. In an hour, rub across the grain, re- 
moving all surplus filler. In 2 or 3 hours, rub down 
with a rag, then apply the finish you desire, such 
as clear lacquer, varnish or white shellac. The 
putty fills the tiny holes, the turpentine acts as a 
binder, making the putty stick in place, and the 
stain makes the filler inconspicuous—hence the 
three ingredients.—D. V. H. 
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TOG OWN LANDSLAPT ARCTIC? . OCR GARDENS Ai taST 
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. Books a? 
That Save You Money! 


HOME and a garden you can be proud of! That’s what these three beautiful books offer you at an 
4 amazingly low cost. All three volumes are packed with invaluable suggestions and advice that will 
save you time and money in the beautification of your home, your garden and your lawn. Lawn and Garden 
Handbook, 40 Homes and Plans for Building and Remodel Your Home are all printed in rotogravure, 
lavishly illustrated, and written in simple, entertaining style. And they are priced at only 50 cents apiece, 
postpaid! You'll find these books the best investment you ever made for the improvement of your home 
and garden. All these books cost only $1.50, postpaid. Use the coupon below. 


















LAWN & GARDEN HANDBOOK —This is a complete manual and guide for the home gardener, 
covering ail phases of outdoor and indoor planting and growing. It is a one-volt gardening library 
itten in simple, non-technical language and packed th usetul intormation, pi s, diagrams, and 
instructions. Among the many excellent articles are: “Be Your Own Landscape Arcl * by F. F. Rock- 
ell, garden edi ( e N. Y. Times; “Home Defense Against Insects 1 Disease,” by Cynthia Wes- 
( e Pl | 1 many other subjects of vital i est to the eur gardener. Trees, shrubs, 
edges, soil te .% s en equipment, cactus—in every subject of interest to gardeners is 
completely and entertainingly covered in text and pictures. Order your copy today for only 50 cents! 


REMODEL YOUR HOME—This valuable vol- 
ume contains a host of plans, suggestions and ideas 
for inexpensive remodeling and improvement of 
your home, from basement to attic. The book tells 
in simple, non-technical language how you can make 
the best of every room in your house, and how to 
convert drab or ugly features of your home into 
beautiful and useful improvements. Included are 
definite plans and instructions for making a recrea- 
tion room out of a dingy basement; modernizing the 
kitchen at low cost; acquiring a breakfast nook; 
adding a sun porch; changing ashackintoa pleasant 


40 HOMES AND PLANS FOR BUILDING— 
This handsome volume contains complete descrip- 
tions, pictures, plans and specifications for 40 small 





homes of superior design and value. These homes 
range in price from as low as $3,600 to $7,500 (None 
higher). In addition, 40 Homes includes invaluable 
information on financing the small home under the 
FHA or through your local bank. Homes in this 
book include all types—Cape Cod, Colonial, etc.— 
and each home is pictured with three photographs, 
floor plan, and full details of construction, cost, con- 
cottage; 






venience and livability. An 
outstanding feature of 40 
Homes and 
Building is that it offers 
complete, detailed blue- 
prints at a saving of from 
$200 to $300 over the reg- 
ular cost! All this for only 


*lans for 


50 cents. Order your copy 
of 40 Homes today! 





beautifying the 
outward appearanceof the 
house; and many, many 
more similar articles, each 
of which will help make 
your home a better place 
to live in at little cost. 
Also full details of how 
cash for remodeling can 
be obtained most conven- 
iently. Fully illustrated, 
only 50 cents! Order now. 
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If you have a problem with your car, ask Mr. Russell. Just 
send stamped, self-addressed envelope for a personal reply. 







by Frederick C. Russell 


Should the motor thermostat be removed before reverse 
flushing the engine block? G. S. 









You would damage the thermostat if you left it in 
during the pressure flushing. Also you could not do as 
good a job. 
































There doesn’t seem to be any way of stopping the breaker \” 
points of my car from blackening. I always clean them with “a 
gasoline after dressing them or even when installing new points§ , ;; 
The condenser is okeh. E. H. S. The 


Don't clean points with gasoline or kerosene. Use alcoho P’*‘ 
or a lacquer thinner for this purpose. Gasoline and kerosene 
cause points to blacken. file 


With an eight cylinder engine it isn’t so easy to detect af ©” 


missing spark plug by the famous screwdriver test. Is there oh 
any way to improve on this test? W. M. G. ~~" 


Yes. Disconnect one of the ignition wires during the test on« 
Shorting out a second spark plug then will be much moref cut 
noticeable. 





The engine of my car starts to miss over 55 miles per hour. 
How can I get more speed from it? I have had it carefully 
checked over. H. L. 






You may find that the breaker arm spring has too much 
tension. This would cause the arm to “bounce”’—a condi- 
tion similar to having the points “float” when tension is too 
light. 


Does it make any difference how a driver applies the brakes 
when testing them on a brake tester? W. T. Jr. 


To get a reliable reading run all four wheels on the tester 
at a speed of from five to ten miles per hour, declutch and 
hold your foot down firmly on the pedal until the car stops 
dead and a reading has been taken. 


I think there is a cylinder head gasket leak in the engine 
of my car. Is there any simple test for this? H. H. F. 


Run fast down an easy grade in second gear. There 
is a minimum chance of gasket leakage during this 


maneuver, as combustion pressure is very low. If water 
runs out the overflow the loss is due either to radiator ( 
clogging or a defective circulation pump, conditions 
which might force a gasket leak. On the other hand, the r 


leak might be between two of the cylinders, rather than 
around the outside of the block. In this case compression 
will be lost in both cylinders and motor will “buck.” 











Matched Copper Desk Set 





bleck in a vise. This is necessary because if the 
curved block itself is set in the vise it is impos- 
sible to plane its rounded surface. After the 
curved piece has been shaped, a piece of ham- 
mered sheet copper is fitted to each side, ham- 
mered over about a quarter-inch and held in 
place by brass escutcheon pins. The head of the 
screw that holds the drawer pull is countersunk 
in the curved surface of the block, and the de- 
pression filled With hard-drying crack-filler 
sanded flush. The curve of the rounded block is 
the arc of a cirele whose radius is 742”. See 
Figure 5. 

5—Paper Knife (or Letter Opener). A piece of 














> break a“ soe 

he _ };”" flat brass was cut to the shape shown in Fig- 
= with ure 6. A depression to receive the wide end in 

» . ° . ” . 

‘w points§ . tight fit was chiseled into a piece of 14” birch. 


Then, with the brass in the depression, another 
piece of 14” birch was glued over it under pres- 
sure. When the glue was dry the birch was shaped 
and sanded to form the handle and the brass was 
filed sharp enough to serve as the blade of an 


@ alcohol 
kerosene 


detect gf envelope opener. 

Is there &—Picture Frame. Cut two frames of suitable di- 
mensions from %” plywood. The frames have 
the same outer dimensions, but the aperture of 

the test one is 14” smaller all around than the other. Then 


cut a frame of sheet copper. The outer dimen- 
sions of the copper frame are 12” larger all around 


ch more 











quaieg Coed limes 


_with_a 


You bet! 


[Continued from page 93] 


than the plywood frames, and its aperture is 4” 
smaller all around than the smaller aperture in 
the plywood frame. After the copper has been 
peened on soft wood, make a small diagonal cut 
at each corner of the aperture and bend the edges 
of the aperture around the edges of the smaller 
plywood aperture and hammer flat. Then place 
the second plywood frame upon it and bend the 
outer edges of the copper around both plywood 
frames and hammer fiat, thus binding the two 
plywood frames together. The resulting assem- 
blage is a frame a little more than a quarter inch 
thick, and having a recess deep enough to hold a 
piece of glass, a photo, and a piece of cardboard. 
These are held in place by means of four small 
tabs of brass pivoting on escutcheon pins. A 
piece of stiff wire bent as shown in Figure 7 and 
with its ends thrust into small screw eyes forms 
a support to hold the picture frame upright. 
7—Pen Stand. An inexpensive pen and stand were 
bought. The “scabbard” was unscrewed from the 
base and fitted to a new base made of two pieces 
of 14” birch, one a little smaller than the other 
and glued together after their edges had been 
rounded off. This new base is ornamented with 
two bands of hammered sheet copper. 

8—Desk Clock. This is an old clock whose case 
had become worn and tarnished. It was taken 

[Continued on page 134] 
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a Harley-Davidson. Evenings, week ends, every free day— 
you swing into the saddle and ride. You go where good 
times ARE — instead of wishing they would come to you. 
And think of the fun you'll have as you pal with other 
enthusiastic riders at rallies, gypsy tours, race meets, hill- 
climbs and other rip-roaring motorcycle events. See your 
Harley-Davidson dealer — ask about his Easy Pay Plans. 
Ce 8 eee ee ee Ue 


MAIL COUPON NOW 
HARLEY-DAVIDSON MOTOR CO., Dept. MI, Milwaukee, Wis, 
Send FREE copy of big 24-page ‘‘Enthusiast’ magazine filled 
with thrilling motorcycle pictures and stories. Also literature on 
the new Harley-Davidsons. Stamp is enclosed for mailing cost. 
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Matched Copper Desk Set 


PBY Patrol Bomber 





[Continued from page 133 
out of its case and fitted with a frame of ham- 
mered sheet copper and placed on a base made of 
14” birch. No set method of doing this can be sug- 
gested since this will depend upon the clock used. 
9—Ash Tray. A circular depression was ham- 
mered in a square piece of sheet copper. Four 
rests for cigars or cigarettes were made of 1” 
circular disks of sheet copper bent on an iron 
pipe. After these had been soldered in position 
the assemblage was mounted on a square box 
about 1” deep and made of 14” birch. 
10—Book Ends. Each of these is made of a piece 
of sheet iron bent to a right angle and with a 
piece of 14” birch screwed to one side. Each book 
end is ornamented with a band of hammered 
sheet copper fastened to the birch with escutch- 
eon pins. 
11—Flower Holder. A piece of hammered sheet 
copper was bent around a picce of cylinderical 
wooden pole about 2!” in diameter. The copper 
was large enough to allow overlap for riveting 
the edges, thus forming a tube. The lower edge 
of the tube was bent outward by hammering, 
forming a flange through which small screws 
hold the tube to a made of two square 
pieces of birch, with rounded edges, one smaller 
than the other, and glued together, as in the pen 
stand. A glass tumbler or jelly jar is slipped into 
the tube to contain water for flowers. 

Finish of the Copper—The hammered copper 
[Continued o 
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“The rest of it? There ain’t no more. That’s as far as atv 
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[Continued from page 100] 
wing out of white pine about 3” thick and wor 
them down before assembly on the hull as it wil 
be rather tedious to do this afterward. The tail o 
the hull must be cut slightly to receive the contow 
of the wing. In assembly, glue the stabilizer ip 
place first and then insert the wing in the slo 
provided for it. Sand the joints and fill them with 
plastic wood. 

The superstructure will complete the hull of 
this Consolidated patrol ship. It is made from scrap 
left from the hull. Round the bottom to fit the 
rounded deck of the hull and glue it into place 
so that it is in vertical plumb with the stabilizer 

You will want to do all of the finishing of the 
hull now as this will be a difficult job after the 
wing and struts are in place. After the hull has 
been sanded and dusted, it is covered with two 
coats of black aviation primer. This is a filler that 
seals the pores of the wood and becomes a slate 
gray when sanded with wet-or-dry sanding paper, 

The base for the model must be made now so as 
to protect the fragile parts from destruction. The 
original model stand was cut from heavy brass 
plate on an ordinary bandsaw. It consisted of a 
circle, a star and then a smaller circle, official 
emblem of the American services. A short length 
of brass dowel about 14” in diameter was tapped 
on one end to take an ordinary pipe coupling and 
the other end was drilled and threaded for a 10/32 
machine screw with a countersunk head. The only 
other part required was a 214” wood screw the 
head of which was rounded to provide a pivot. 
The entire affair was then plated by an obliging 
neighbor ‘and provided an appropriate base for 
the finished ship. 

The wing is next. It is cut from a straight piece 
of pine about 30” long, 5” or 6” wide and about 
%4” thick. The center section of the wing retains 
the same contour throughout. So you will only 
need one pair of templates there. But as the wing 
breaks to form the tips, it also rises upward about 
5/16” in the case of a model such as ours. By sight- 
ing along the leading and trailing edges of the 
wing, and removing the bulges, you will be able 
to make a fairly acceptable patrol bomber wing. 

The floats are cut out of waste stock and later 
glued to the wing tips. In our model they are in 
the same position as when the ship is in the air, 
In landing or taking off, these floats retract downe 
ward and help to balance the plane. 

Sand the wing down smoothly and finish with 
primer as you did the hull. Drill two %4” holes 
through the wing directly above the superstruce 
ture. You will have to drill them into the super- 
structure too, so that when the two long wood 
screws are installed, there will be no danger of 
breaking. Then glue and screw the wing into place 
and check its alignment with the rest of the ship. 

Lay off the locations of the struts on the hull 
and the bottom of the wing. Remove part of the 

[Continued on page 136] 
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[Continued from page 134] 


used on all of the 11 articles was burnished 

with fine steel wool and lacquered against 

tarnishing. 

Finish of the Birch—All the birch was well 

sanded with fine paper. It was then coated 

with a mixture of 1 part alcohol and 2 parts 
clear shellac. When dry this coat was rubbed 
lightly with fine steel wool just enough to 
remove the luster. Polishing wax was then 
applied and a glossy finish obtained by rub- 
bing with a woolen cleth. 
Novelty Jewelry, Brass Buttons and/or Metal 
Initials. Each of the eleven pieces in the set is 
ornamented with novelty jewelry. The same pat- 
tern was used on every piece so that the set has 
uniformity. Novelty jewelry (also called costume 
jewelry) is obtainable in very wide assortment in 
5-and-10-cent stores, department stores and in 
many dress and specialty shops. Bracelets, 
brooches, earrings, necklaces, pendants, and many 
other things can be utilized. The large pieces can 
be cut up so that a recurrent motif is obtained. 
Clip-on earrings were used on the desk furnish- 
ings shown in the accompanying photos. The 
catches were cut off with wire-cutters and only 
the flat, circular ear ornaments were used. These 
were attached to the various pieces of desk fur- 
nishings by means of solder when fastened to a 
copper surface and by fine escutcheon pins 
through holes drilled in the jewelry, when fas- 
tened to wooden surfaces. 

Instead of costume jewelry, brass fancy buttons 
can be used in the same way, as can metal initials 
and monograms. These are all obtainable in most 
of the stores that carry costume jewelry. 

Felt Bottoms. To prevent marring the desk, 

felt was glued to the bottoms of items 2, 7, 8, 

9, 10 and 11. 

The completed set has a rich appearance de- 
spite the low cost of the material of which it is 
made and the small amount of labor needed. 


Powdered castor leaves yield a promising in- 
secticide, particularly for citrus groves, in fight- 
ing aphids, mosquitoes, white flies, and rust mites. 


Research scientists foresee that research could 
remove the menace of carbon monoxide gen- 
erated by automobiles. 


The last western link in the Trans-Canadian 
highway has been opened, but completion of the 
route in the East may have to wait until post- 
war time. 


“Ducks Unlimited,” an organization of thou- 
sands of duck hunters, is endeavoring to increase 
duck members by improving natural breeding 
grounds in Canada. 
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MAKE AND MEND 
METAL PRODUCTS 


Metalcraft is a hobby that pays dividends—not 
only in the attractive, useful things you can make, 
but in the vastly greater number of mending 
jobs you can do, once you’ve become acquainted 
with Kester Metal Mender. 

Soldering is easy—with Kester Metal Mender. 
That’s because the proper kind and amount of 
flux is contained right in the core of the solder 
itself. No messy separate fluxes to fool with; and 
the purity of Kester Metal Mender gives you 
perfect results every time. 

You’ll soon be making dozens of things from 
metals—objects that are more ornamental; and 
last longer, too. Lamps, ashtrays, wire baskets, 
kitchen gadgets, are only a few. 

And Kester Metal Mender opens up an en- 
tirely new field for your "fixin’ itch.” Plumbing, 
auto and bicycle parts, household appliances, 
are easily mended with the help of Kester, and 
you save many a dollar. 

If Kester Metal Mender isn’t already in your 
tool kit, send the coupon today, for a generous get- 
acauainted sample, and booklet, **How to Use It.” 


KESTER 


METAL MENDER 











a s 
Kester Solder Company, 4252-10 Wrightwood Ave., Chicago, Ill 
. Please send me free sample of Kester Metal Mender and © 
a How-to-Use-It"’ Booklet s 
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[Continued from page 67] 

company today, it would take ten blizzards of 
the size of the 1888 affair to make even a slight 
dent in the steady flow of their wares. The New 
York Steam Corporation sells more than three 
times as much steam today as the next biggest 
company in the country, and, as far as New York 
City goes, has a complete monopoly. 

Just an idea of the immensity of the company’s 
plant, which is situated on the East River bank in 
mid-town Manhattan, the smallest boiler in the 
place has the capacity to heat five buildings the 
size of the Empire State Building, even at 9 a. m. 
of a zero morning! The corporation produces be- 
tween 5,000,000 and 6,000,000 pounds an hour and 
can evaporate 1,200 tons of water in that time, or 
enough to make a lake big enough to hold a re- 
gatta. 

January is the peak month for steam consump- 
tion, and February 9, 1934, when the temperature 
hit 14 below, still stands as the record day. On 
that memorable chiller, the company’s output 
touched 6,962,000 pounds an hour, or an amount 
which—if- delivered at ten-pound pressure 
through a 12-inch pipe—would stretch all the way 
to the moon and two-thirds of the way back again. 
The statistically-minded will agree that that’s 
more than just a lot of hot air. 

If you joined a party of tourists and went look- 
ing for the New York Steam Corporation’s plant, 
the chances are you’d be disappointed. It isn’t 
distinguished by a maze of pipes, boilers and re- 
torts; if it weren’t for four large smokestacks, 
you'd probably miss the plant completely, since 
more than half of its total assets lie buried beneath 
the city’s streets and sidewalks. 

This is the beauty of a central steam plant, as 
the founders of the New York company realized 
almost sixty years ago. Coal is delivered to the 
plant in barges, thus eliminating the rumbling of 
coal trucks through the city streets, and, by being 
able to press a button to get his heat or cut it off, 
Mr. Citizen does his part to do away with ash 
removal trucks and the soot that is the scourge 
of most big cities. 

But, even though it is the centralized core of a 
$10,000,000 enterprise, the company’s plant is not 
the roaring maelstrom one might expect it to be. 
Only about 1,800 men—including executives and 
office staff, distribution gangs and the plant force 
—are required to run this gigantic organization, 
with less than 300 needed at the plant itself to 
manipulate the levers, buttons and switches that 
keep the wheels turning. 

Probably no business in the world is as de- 
pendent on buttons as the New York steam plant. 
Virtually everything is done with buttons; one 
button starts the scoops that grab up the coal 
from barges and dump it into the crushers; an- 
ether starts the machinery which pulverizes it 
into black dust at the rate of 160 tons an hour; 
another sets the furnaces into roaring action, and 

[Continued on page 137] 
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primer around this area so that the glue can 
take hold. Then brad and glue the struts into posi- 
tion. 

You might prefer to leave the entire ship fin- 
ished in silver but if you have a steady hand, you 
can letter in the words “U. S. Navy” about 34” 
high on both sides of the tail. Also, the tail has 
two blue bands designating the squadron. There 
is a large V on the top side of the wing also of blue 
and of course the two navy emblems on both sides 
of the wing on each end. Underneath the wing, 
too, in letters 134” high is the lettering “U. S. 
Navy.” On the nose of the hull back of the rubbing 
strakes are the squadron numbers, 11 P 1. 

This model will make an excellent addition to 
the den of the house or even for the living room 
if sufficient space is available for the wing spread. 


Full-sized blueprint for the PBY Model is available 
for 75¢ postpaid. Send check or money order to 
Fawcett Publications, Inc., Greenwich, Conn. Order 
by number, No. 328. 





Baby Tractor For Odd Jobs 


[Continued from page 117] 

The job can be greatly simplified because the 
belt tightener and brake are not absolutely neces- 
sary. The slow speed of the tractor does not in- 
volve any hazards, especially if the engine belt 
is always tight, for by shutting off the ignition the 
motor itself serves as a brake. In starting, the 
operator simply works the kick-starter with one 
hand and pushes the light vehicle forward with 
the other until it takes hold, after which he can 
easily hop aboard. 

If one wishes to work over uneven ground the 
chassis can be made flexible by the use of a swiv- 
elled king bolt, Fig. 5. This, however, is a black- 
smith’s job if you haven't the proper equipment 
to make it yourself. A brace should be installed 
as in Fig. 4. In case of a swivelled king bolt this 
brace must also be swivelled at the top connection. 

For greater power use as large pulleys as are 
available on the drive wheels, and as small as 
possible for those driving them. 








Power Tool Bracket 


[Continued from page 123] 


socket for the post from thicker wood and after 
removing sharp corners with sandpaper, screw it 
to the edge of the workbench. The post may be 
stored on a shelf when not required, as it can be 
slipped into the socket in an instant. Provide a 
padlock for the hasp so that you may lock the 
hand piece and prevent use of the tool in your 
absence. By using a clip and hasp of suitable size 
and shape, this bracket is easily adapted for use 
with other types of flexible-shaft tools. 
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[Continued from page 136] 
still another sees that the ashes are removed and 
pushed back into the waiting barges. 

And the plant itself is twice as clean as the 
furnace room of an average house, with the 
boilers shined like a jeweler’s showcase and the 
control boards a maze of flickering lights, illumi- 
nated dials and bubbling gauges. Telephone and 
telegraph wires, to control pressure at any point 
in the company’s system, complete the thorough- 
ly mechanized plan of operations. 

If you plan to get into the steam business, you 
may as well realize right now that your most im- 
portant raw material is something that’s fairly 
easy to acquire and one on which the government 
—so far—hasn’t placed any priorities, namely 
water. But the water used by the common citizen 
of New York for drinking purposes just isn’t good 
enough for the steam company—it isn’t pure 





enough! 

Ordinary tap water is apt to scale and rust 
equipment, so all water, before it is vaporized, has 
to be treated in the company’s plant. The principal 
reason for this is that water to be used for com- 
mercial steam must be low in oxygen content. 

Another thing you'll have to do, if you plan to 
enter the steam business, is see that your mains 
are protected. A vast amount of insulation—a pipe 
cover of asbestos, a packing of mineral wool and 
a roomy concrete and tile conduit—is necessary 
to keep out the cold, and the difficulties of thread- 
ing a bulky, five-foot main under the city’s streets 
can well be imagined. It has to go up here, to 
avoid a subway line, down here to avoid a gas 
main, off to the left to duck under the New York 
Central Railroad, and so on. 

But, while the average visitor to New York may 
never realize that there is such a thing as a central 
steam plant—and, in truth, few native New 
Yorkers realize it—a bit of thought about the con- 
dition of the landscape will make one acknowledge 
that there’s something fishy going on. Take Radio 
City, for instance: You go into the basement, and 
what do you find?—restaurants, shops, a post- 
office branch, a dry cleaning establishment. Go 
into the lower basement, and there’s a book store, 
an Oriental rug company, a tea room and a greet- 
ing card manufacturer. 

But where’s the furnace? Frankly, there isn’t 
any. Radio City buys New York Steam. The same 
is true of the Empire State, the Chrysler, the Daily 
News, the Bank of Manhattan, Grand Central, 
Pennsylvania Station and the New York Times 
Building. All or most of these have been able to 
give over their basement floors to other activities, 
since the piping in of purchased steam does away 
with boilers, coal bins, ash cans and . . . above 
all... dirt. 

That’s the reason your wife would like to be a 
New York Steam Corporation customer—no mat- 
ter what else you say about steam, you have to 
admit: Steam is clean. 
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$10°° SAVED per dollar 


spent—a fair average 
for SMOOTH-ON No. 1 


Look down the column _ illus- 
trating of the different 
kinds of leaks that can be sealed 
by Smooth-On and you will get 
some idea of the variety of ways 
in which Smooth-On can save 
you money. In many a home, a 
simple Smooth-On repair has 
avoided a costly bill for new 
parts and replacements on heat- 
ing water lines, and 
apparatus. 
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On innumerable small jobs, too 
—the breakage s, leaks and loose 
parts that happen right along in 
every household—Smooth-On 
can save you an amazing amount 
of money in the course of a year. 
That's why a tin of Smooth-On 
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7 Letters To The Editor 
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Electric Butler Saves Steps 








[Continued from page 33] 

The picture appeared in your magazine which 
was on the newsstands July 1, and, as I write 
this on July 12, I have received letters and post- 
cards from 204 of your readers asking how it is 
made. As many of them have failed to include 
postage, I am sorry to say that I could not answer 
them all. 

Again thanking you, 

J. Bernard Strzelezyk, 
503 Vaughn Street, Luzerne, Pa. 


* * * 


To the Editor: 
Dear Sir: 

I've read your book for going on three years 
and can say it’s well worth the money. But now, 
gentlemen, may I suggest that you draw up a 
bock that teaches everything about boat building, 
large and small. I want to know the hew and why 
of each angle degree to Jayout and take off from 
the draft floor, each bevel and everything pertain- 
ing to wooden shipbuilding—the tools, power and 
hand, also blueprinting and arithmetic problems 
an apprentice comes up against. 

I've worked at this game 13 years, and still I 
get stuck every now and then. 

I'm working out here on the Pacific Coast on 
the defense program, and I may say that during 
these times the army of young men and even some 
of the older need a good course of practical work- 
ing books which would cover the smaller details 
of the work. 

I sincerely hope you can help out, as I crave 
more learning—as any dyed-in-the-blood me- 
chanic does. 

Walter Lindstrom, 
2539 Polk Street, San Francisco, Caiif. 


Watch forthcoming issues of MI for a vitally 
interesting article on new courses of instruction 
being opened by the government and private 


agencies. 


To the Editor: 
Dear Sir: 

As a reader of MI, how about detail drawings of 
a hand loom for rag rugs in your “How To Build” 
department? 

I am following with great i: 


terest the small two 
cylinder gas engine. Very nice. 

Oh, also: how to build a real glider is another 
project I'm waiting for 

Ray S. Dech, 
25 Parker Ave., Glenbrook, Conn. 

Plans for a modern glider are contained in 

FLYING MANUAL No. 6, available for 50 cents 


postpaid from Fawcett Publications, Greenwich, 
Conn, 
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[Continued from page 110] 

B batteries which mount above the chassis as 
well as to the C batteries which mount under the 
chassis. There is no current drain on the C bat- 
teries which will therefore last indefinitely. Leads 
from the batteries are brought through holes in 
the chassis drilled at convenient locations. 

The terminals to the outdoor speaker are 
brought out through a miniature plug and socket 
at the rear of the chassis. After all connections 
have been completed and carefully checked: plug 
the outdoor speaker in. Test the unit with the 
outdoor speaker quite far from the amplifier to 
avoid “feed-back.” Preferably simulate the actual 
final operating conditions closely. If the talking 
switch is pushed with the speaker near the am- 
plifier—a loud how! will result. This will not occur 
when the outdoor speaker is the proper distance 
away. You can talk only one way at a time. When 
the switch is pushed one way you can talk—when 
pushed the other way you can listen. With a little 
practice this will appear quite normal to you 
and you will be able to make good use of the unit, 





Complete Parts List 
For the “Electric Butler” 


Acrovox Corporation 
1—.1 mmf. 400 V. paper condenser Type 484 
1—.006 mmf. 600 V. paper condenser Type 684 
2—.002 mmf.600 V. paper condensers Type 684 


2—8 mfd. 450 V. electrolytic 
condensers 


Type PRS450 
Mallory-Y axley 


1—500,000 ohm volume control Type N 
Je nsen 
2—4” PM Dynamic loud speakers PM4-FS 
Throdarson 
1—Audio transformer T-13A34 
1—Output transformer T-13S838 
1—Input transformer T-14A94 
National Union 
1—S5 tube 
1—1D8-GT tube 
Burgess 
1—1.5V. battery 4P 
2—45V. batteries B-30 
2—4.5V. batteries 5360 
Plugs to go with above batteries 
International Resistor Corp. 
1—3 meg. watt resistor BT-' 
1—1 meg. watt resistor BT-', 
1—200.000 ohm watt resistor BT-', 
I1—50.000 ohm '> watt resistor BT-', 
I—1000 ohm watt resistor BT-' 
Par-Metal 
1—Speaker Cabinet 6x6x6 MC.-666 
1—Cabinet 8x12x8 CA-2D1 
1—Chassis 7x9x2 B-4511 
Amphenol 
1—Octal socket SS8 
1—Miniature socket 78-7P 
1—3 contact socket S35 
1—3 contact plug 71-3S 


Federal Anti-Capacity Switch Corp. 
1—4 pole, double throw Anti-Capacity switch, 
non-locking type 


1424 


Miscellaneous 
Hookup wire 
Shielded wire 
2—2 lug terminal strips 
1—Miniature kno 
Hardware 
Solder 
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High Wire Heritage 


[Continued from page 69] 

Most aerialists agree that once upon a time there 
may have been a more daring, harrowing, nerve- 
gripping feat than the Wallenda bicycle act— 
put that if there was, they don’t know about it. 
This thriller consists of riding two bicycles, one 
behind the other, out on a wire suspended more 
than 100 feet above the ground. Stretched between 
the shoulders of the two riders is a narrow pole. 
A chair is balanced on the center of this pole by 
the rungs between its legs, and a third Wallenda 
sits on the chair. Then, to top this off, Carla’s 
mother climbs up from the high wire through this 
tangle of bicycles, bodies and poles and is balanced 
by the man sitting in the chair. No, there wasn’t 
much question that the older members of the 
Wallenda family could supply the best possible 
training for their little girl. And so, soon as 
Carla could take a steady step on the ground, they 
began her long, gruelling lessons for the wire. 

To initiate her into the secrets of keeping her 
balance, Mother and Father Wallenda started 
Carla on a narrow pipe raised three feet above the 
ground. It was apparent from the start that the 
little girl had the makings of a prodigy. She went 
through her first rehearsal with so little difficulty 
and shyness that her parents soon raised the pipe 
to a height of ten feet. If Carla should fall now 
she might very well be seriously injured. But 

irla didn’t even come near falling. Expertly 
steadying herself with a 20-foot balancing pole 
she neatly navigated the length of the pipe on 

r first time “up.” By repeating the feat over 
and over again, she proved once and for all that 
she had the stuff real troupers are made of. Now 
she was ready for her greatest test—a trip across 
a real high wire! 

One day her father and mother took her to the 
Palisades Amusement Park, just over the Hudson 
from New York City. There stood a platform 
75 feet high in the air, supporting a taut, horizontal 
wire 50 feet long. Carla had been told that this 
was to be her big day, and the moment she saw 
the wire she knew that her father was going to 
walk across it—and take her with him! Both her 
parents watched her closely to see if she was 
afraid. But the little girl simply gazed up in the 
air at the platform, and laughed and clapped her 
hands. She wanted to go up! All right, then. Up 
she would go! 

First, her father climbed nimbly up the rope 
ladder to the platform. Then, as the crowd 
watched nervously, Carla followed him. When she 
was halfway to the top she took her hand from 
the ladder, leaned back, and waved to her audi- 
ence below. A gasp came from the motionless 
watchers. This was no fair test for a child! She 
would never make it! But then Carla turned and 
continued to climb. 

When Carla reached the top—higher than she 
had ever been before—her father swung her upon 
his shoulders, grasped his balancing-pole, tested 

[Continued on page 140] 
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High Wire Heritage 


Temper Your Own Tools 





[Continued from page 139] 
the thin, shiny cord of steel with his toes—and 
together they began their perilous trip. One false 
step, one wrong movement or twitch of the 
muscles, and it would be all over. Carl Wallenda 

—Carla’s father—had never before performed 
such a feat. Would his nerves—or his emotions—or 
both—snap as he waved sickeningly in mid-air 
with his giggling, squirming burden? Could a 
five-year-old child possibly remember her 
elementary lessons of self-control under these 
circumstances? Yes, the watchers began to tell 
themselves—she could. She was! Carla’s long, 
arduous training for perfect poise and timing was 
turning the trick. Without disturbing her father’s 
footing or balance in the slightest, the tiny per- 
former waved again and again to the crowd and 
clapped her hands merrily. Inch by inch, breath 
by breath, the pair moved above the gulf between 
the two platforms. Their progress seemed pain- 
fully slow. But now they were beyond the half- 
way mark, now a little more, a little more. Car] 
Wallenda’s tense, set features began to brighten. 
At last, after what seemed an age to the silent, 
motionless crowd beneath, they had crossed the 
entire space of 50 feet. Everyone present breathed 
a sigh of relief. That is, everyone but Carla. 

If everything continues to go well for Carla— 
that is, if she doesn’t get dizzy or make a false 
step on the wire—she will undoubtedly make 
history in the air. Her youth and natural ability, 
ccupled with the expert training her parents can 
provide, give her a tremendous advantage over 
all other high-wire aspirants. 

A Battleship’s range finder contains almost 100 
prisms, lenses, and other optical parts. 
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[Continued from page 122] 
have been suggested to “restore” burned tool steel 
—but the best way I’ve found is to toss it into the 
junk box and take another piece. 

When hardening and tempering a steel tool, 3 
you should happen to get the working edge too 
soft, do not attempt to temper it by any further 
operations until you have first annealed it ag 
above described, and then hardened it again. 

Hardening carbon tool steel means bringing it 
up to the critical temperature—usually a bright 
cherry red heat—and then suddenly quenching it 
in water or oil. This leaves.it extremely hard, and 
extremely brittle—much too brittle for any use— 
but it is a necessary preliminary to 

TEMPERING, which consists of drawing out a 
portion of this extreme brittle hardness, leaving 
the steel just hard enough, tough enough, and 
strong enough to get its job done satisfactorily, 
The degree of hardness is usually determined by 
the color given to the steel after it has been 
polished and reheated following the hardening. 

Engineering handbooks usually specify some 
fourteen different colors for polished steel to 
assume, at various heats, as follows: 





1 Very faint yellow 430 deg. F. 
BB BPI CBO oececeveicctstictectsiens ....460 deg. F. 
Be I icccssesicentitaciiaticiaianenoael 470 deg. F. 
4 Yellowish BrowM................0.000... 500 deg. F. 
5 Purple Fe = 
6 Blue pasanegednibiaieibnbiiumaiann 550 deg. F. 
Te Me icisciccssessicckatadiinenaiannciiansidiiae 560 deg. F. 
Ree me 580 deg. F. 
Be iasiscietiasicicnisieiiiineniiciinaaonlagie 600 deg. F. 
Be I iii siaintnitiinibncntssvetccibiantall 610 deg. F. 
11 Blue and Green Spots................+. 630 deg. F. 
12 Bright red in darkness................725 deg. F. 
13 Redhot in twilight..................0..... 844 deg. F. 
14 Redhot in daylight...................... 1077 deg. F. 


For hardening purposes only we are interested 
only in numbers 13 and 14 in the above table— 
“redhot in daylight” for most tool steels, and 

“redhot in twilight” for most of the tools we'll 
make from old files. Needless to say, the heat 
must be evenly distributed over the entire work- 
ing edge in any tool. Knives should always be 
heated edge upward, in a fire sufficiently large to 
heat entire edge at one time. Chisels and other 
edge tools must be turned about in the fire while 
heating, to assure even heat. 

As soon as the correct heat is indicated by the 
color, quench the tool instantly in at least two or 
three gallons of rain water, moving it about rapid- 
ly in the water. Then test it. It should be “file 
proof” and hard enough to make a deep scratch 
on a piece of glass. 

Before tempering, the tool must be brought to 
a bright “steel” color, so that the “tempering 
colors” may be seen. Polish it—particularly the 
cutting edge—with coarse abrasive cloth; or run 
it lightly over a grinding wheel. 

[Continued on page 142] 
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Radio’s Nasty Little Imp 


[Continued from page 73] 

for the strings, the horns, soloists, tympanii, what 
have you. Then the product of all these mikes has 
to be taken by a skillful control man and blended 
into a well-balanced program. Maybe the micro- 
phone in front of the strings is picking up too much 
of the brass, so that the subtle color of a violin trill 
is lost. That means a special directional mike must 
be installed—one that turns a deaf side to the 
brass, but gets every tone from the strings. Nor- 
mally, with an orchestra, the singer would be 
drowned out by the sound of the instruments. But 
separate mikes enable the engineer to bring up a 
little girl’s voice to a level above the music. 

So sharp is the directivity of modern micro- 
phones that during a dramatic script the producer 
can stand on one side and whisper directions to the 
actors while the program is actually on the air. 
The mike doesn’t pick up a murmur, But on the 
The vaguest rustle of paper is 





opposite side? 
clear and sharp. 

But contrast this scientific advance with the 
situation as it existed in the long, long ago of 
radio. In the early days, all microphones were 
alike, and a studio usually contained two of them 
one in one corner of the room for the performers 
and another in the other corner for the announcer. 
And officials at NBC still shudder when they 
recall an incident that grew out of this arrange- 
ment, “way back when.” 

Those were the days when the late Dr. S. Parkes 
Cadman was famous across the country for his 
Sunday night sermons. But it was during one of 
these sermons, with roughly ten million devout 
listeners crouched at their loudspeakers, that a 
stranger wandered into the studio where the 
announcer sat quietly before his own open micro- 
phone while Dr. Cadman sat in the other corner 
chanting into his. Walking up to the dreamy- 
eyed announcer and, oblivious of the open mike, 
the Stranger leaned down and whispered shrilly: 

Say, buddy, can you tell me where the men’s 
room is?” 

From coast to coast, from Canada to the Gulf, 
from the cities to the prairies, the horrible, jarring, 
discordant question rattled and echoed. It was 
perhaps the most famous broadcast in a long line 
of the distinguished doctor’s exceptional talks. 

Each new development in microphones, as it is 
introduced to radio men, immediately receives a 
nickname. Usually the shape or outward appear- 
ance of a mike engenders this name. Thus, the 
“salt shaker” is a little device, rounded on the top 
with holes, exactly like the object it’s been dubbed 
for. The “eight ball” is just as round as its name- 
sake. The title of “birdcage” has almost uniformly 
replaced the term “cardioid,” which is the official 
moniker of a highly-directional mike built in a 
case with tiny slats, just like a birdcage. 

And now, the newest of mikes, wins the name 
of “torpedo” for itself because of a thin, tubular 

[Continued on page 142] 


When Answering Adve 


Save on Everything in Radio 








ortisements, Please Mention MECHANIX ILLUSTRATED 





RADIO'S 
GREATEST 
oy VV Kel ed 


LOWEST PRICES ANYWHERE 
It’s « om] letely new—it’s sizzling 
hot—it's got all the money-saving 
values you expect from ALLIED 
on Everything in Radio! 

50 NEW 1942 RADIOS! 


Every one a champion value—*‘Per- 






















al’ 3-way Portables; latest 
P M AM models; Recorders; Phono- 
radio Combinat ; Plastic models; 


Aut » and Farm 
emenp os; Ar sets—all the 

ew 1912 delat ‘at lowest prices! 
NEW 1942 SouN SYSTEMS! 
» latest —for every Public Address 
lication—7 roy 60 wat New 


World-wide m 





tures—lowest prices in’ P.A, See 
ir Time Payment Ry lan—l 5-Day 
Trial Offer, Don't miss these values! 











15,000 PARTS! 


— your own radio! Every- The biggest selection of qual- 


NEW 1942 KITS! 


ity parts. Every leading make 
sment. —complete listings for every 
radio building and servicing 
azine gs irement You can't afford 
Let be without the new 1942 
AL LIED Radio Catalog—the 
reliable Guide to Everything 
in Radio at lowest Prices! 


a ee 





LEARN 
RADIO! 








BUILDERS’ HANDBOOK 





Nothing like it ever before— Most popular and widely sold 
complete, authoritativ vorth Radio publication—ALLIED’s 
many tin t price Com- own valuable beginner's book 
piled by leading Radio a r 1 Radio. Tells how to select 
it under At it e jiagrams, build 
§ Gives easy illustrated. 


‘ 
E ta 1 , Order by 
— ae 


ALLIED RADIO 


Atiice ®amo 


el 











' 
§} 833 W. Jackson Blvd., Dept. 6-K-1! 

1 Chicago, IMlinois 

} { Send me your FREF 1912 Radio Catalog. 

gCler 1Oe for Radio Dictionary 

p OC Tenclose 10c for Radio Builders’ Handbook, 

i ' 
MG. Sssccacdcasspovdsscesonsseumedehiepeheesensneeeee ! 
1 ' 
' AGAPOSS ccccccccccccccccccccsccesoccs TEETETT TIT Tt ttt ttt ; 
- ! 
5 Re Sa ene mere haan Se DNPrcccactscane H 





141 








Radio’s Nasty Little Imp 


Temper Your Own Tools 





[Continued from page 141] 
shape and a little cap on one end, exactly like that 
deadly weapon of warfare. 

If you’ve ever seen a special features, or out- 
door broadcast away from the regular studios— 
such as a parade or football game—you may have 
wondered at a thin, pointed device, made up of 
dozens of shiny aluminum tubes. This is the 
“machine-gun” mike. The tubes will permit sound 
only to enter from one end, and are of lengths 
varying from six inches to six feet. When pointed 
at a distant object, such as a band or cheerleader, 
they pick up only the noise made by that object, 
even though a hundred yards away, despite all 
sorts of racket that may be going on in other direc- 
tions. It’s a feat no human ear can duplicate. 

But, speaking of sports broadcasts recalls an- 
other incident which serves to illustrate the sensi- 
of the modern microphone. A well-known 
announcer last year was at the ringside of 
z the contest. His excite- 
ment was heightened by the fact that he had a 
sizeable wager on one of the fighters who—if it 
must be known—wasn't doing’so well. 

In the course of a pause for breath, 
carried him away and the announcer suddenly 
grunted: “Come on, you lousy bum!” A quick 
glance of reproach from the engineer told him the 
awful truth—his words had gone out to the listen- 
ing public. 

But the announcer was alert to the situation and 
his mind worked swiftly. “I hope, ladies and 
gentlemen,” he purred, “that you'll parden the 
uncouth remark just made by a tipsy spectator 
sitting near us.” 

For sounds from a wider area, but ones which 
might otherwise be too weak to broadcast, the 
radio people have the “parab« fl which 
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[Continued from page 140] 

TEMPERING means bringing the tool, and 
particularly the working portion or cutting edge, 
to the heat and color designated for best results 
en such tools. This may be accomplished in a 
number of ways. On small tools, heating the 
working point or edge until the required color 
shows, in gas flame or blowtorch, will often suf- 
fice. The instant the desired color is reached, 
quench the entire tool in water or oil .. . prefer- 
ably oil, for toughness; and the best oil I have 
found consists of 3 parts pure linseed to 1 part 
heavy motor oil. Boiled or raw linseed—makes 
no difference—it will all be “boiled” after temper- 
ing a few tools in it. 

There are numerous ways, Figure 5, of temper- 
ing, or “drawing” small tools to the required 
degree of hardness. Heating in forge or muffle 
furnace is definitely OUT—for you can’t see the 
colors come—and they come FAST, once started. 
Heating in a flame (a) does fairly well on some 
work, but is uncertain on other work. 

Dipping the work into a pot of melted lead or 
old type metal (b) and removing it every few 
seconds to watch the colors, often does very well, 
as an even heat is assured. A large pan of dry 
sand (c), heated over a gas burner, and kept con- 
stantly stirred, gives almcst equally good results. 

One of the very nicest, and most dependable 
ways, to combine both hardening and tempering 
on small tools such as chisels and gouges, cold 
chisels, punches, screw drivers and the like, is 
as follows: Figure 6— 

First, have ready at hand a piece of coarse, sharp 
abrasive cloth wrapped around a file; heat about 
2 inches of end of tool to cherry red; (a) dip 34 
inch of point carefully into water, to harden; (b) 
remove, and very quickly rub the abrasive over 
the hardened point to brighten it (c) then watch 
the tempering colors run down from the red spot 
toward the point; (d) and the instant the desired 
color reaches the point, quench entire toof in 
water or oil (e), as indicated by the type of steel 
and purpose of tool. 

A sometimes satisfactory variation of this 
method consists of: first, heat and quench entire 
end of tool, to harden; next, polish end of tool 
bright with abrasive cloth; finally, heat a small 
spot about an inch back of point, to cherry red 
and when desired tempering color re: aches point, 
quickly quench as above described. 

Another way, sometimes useful, is to polish the 
hardened tool, then lay it in close contact with a 
piece of red-hot iron until desired tempering 
color shows, before quenching. Fig. 7. 

The following table shows tempering colors and 
temperatures of many commonly known carbon 
steel tools: 





Augur bits—light purple.................00000 530 deg. F. 

Hand reamers—straw yellow.................-+- 460 deg. F. 

Burnishers—very light yellow .420 deg. F. 
[Continued on page 144] 
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[Continued from page 142] 
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[Continued from page 143] 

from Army training camps have made use of a 
mike in the form of a golden ball with a wing- 
spreading eagle sitting atop it. Mikes have been 
concealed in bowls of flowers for intimate inter- 
views, strapped to chests for roving reporters, 
incorporated into tiny transmitters weighing only 
a pound or two and carried at will over a wide 
area. 

What comes next in the evolution of the micro- 
phone, nobody knows. Today they’re better, 
sharper, more faithful than the human ear. They 
can be blended, adapted and teamed up in in- 
numerable combinations. They serve the public 
in broadcasting, they serve the nation in its 
military forces, they provide the communication 
links for police, aircraft and emergency services. 

But, despite the travels and the adventures of 
this tiny little gadget, it still can’t be said to be 
housebroken, and no amount of engineering and 
technical skill can overcome the difficulties of the 
noted explorer mentioned at the beginning of this 
story. Mike fright is still an affliction, no matter 
the type or the accomplishments of the micro- 
phone, and even the staid Milton Cross, recipient 
of many awards and compliments for the suavity 
of his tones, hasn’t denied that he once introduced 
the A & P Gypsies as the A & G Pipsies. 

Mr. Cross permitted himself a momentary slip. 
There was another well-known announcer, how- 
ever, whose symptoms were more nearly similar 
to those of the explorer and almost became the 
cause of his switching to a less hazardous job. 

It was his task to announce the regular thrice- 
weekly broadcasts from the Marine Roof of the 
Hotel Bossert, situated in Brooklyn, N. Y. C. Day 
after day, he cringed from that expression “Marie 
Roof.” And, sure enough, one night it came out. 

“Ladies and gentlemen,” he stated, “you have 
been listening to a broadcast from the Maroon 
Reef!” 





[Continued from page 142] 
Cold chisels for steel—light purple........ 530 deg. F. 






Cold chisels for cast iron—dark purple..550 deg. F. 
Collets—dark yellow ........ccccccccsscsecssssesseee 490 deg. F, 
Woodworking chisels— 

Spotted red-brown ......ccccccccssssesseseseeees 510 deg. F, 
Surgical instruments—light purple..........530 deg. F, 
Drills for brass—straw. yellow.............0 460 deg. F. 
Other twist drills—yellow brown ..000 deg. F, 
Gauges—yellow brown ............ ..000 deg. F. 
Milling cutters—straw yellow ..460 deg. F, 
Needles—dark purple .0........cccsesssessesesesees 550 deg. F, 


Penknives—straw yellow .......c.ccccscscsssssee 460 deg. F. 
Screw drivers—dark purple..................- 550 deg. F, 
Springs (gun)—dark purple......................550 deg. F, 
Springs (lock)—very dark blue.............. 601 deg. F, 
All percussion tools—Dblue...........cccscseeseeess 550 deg. F, 
Wood engraving tools— 
Ee 430 deg. F. 


Remember that hardening, intended to produce 
all the hardness the steel is capable of acquiring, 
is opposed to tempering, which is intended to re- 
move a portion of this hardness, leaving the tool 
or other article at the correct hardness to do its 
work properly. 

The making of tools in the homeshop, with the 
necessary hardening and tempering, is often of 
less interest than the maintenance of tools pre- 
viously purchased. Repeated grinding and sharp- 
ening of chisels, punches, etc., plus occasional 
breakage, eventually result in wearing away the 
hardened portions at point or working edge, so 
that re-hardening and tempering becomes a ne- 
cessity if such tools are not to be discarded. When 
tools do not readily respond to such re-hardening 
and tempering treatment, we may be justified in 
concluding that they were originally made of a 
very low carbon alloy comparable to machinery 
steel. To return them to useful service, therefore, 
we must have recourse to a simple carburizing 
process known as 

CASE HARDENING, or CYANIDING. After 
dressing tool to desired shape, heat to bright 
cherry red, and .:p point into powdered potassium 
cyanide (KCN), which will immediately melt and 
flow over the surface, giving a varnished appear- 
ance, Fig. 8. Replace in fire and re-heat to cherry 
red; again dip in cyanide and re-heat. Repeat 
from two to six times, according to thickness of 
tool, finally quenching in water. Result will be a 
tool that is almost glass-hard on outside, but with 
a soft, tough inner core of great strength. Many 
small tools of the “Five and Ten” variety may be 

given a long service life in this manner. 

This use of cyanide need not be looked upon as 
more dangerous than any other chemical shop 
operation. Potassium cyanide is a deadly poison 
if taken internally—but so is the tincture of iodine 
we all keep in the bathroom. Hardening tools with 
cyanide is a common practice in many shops, and 
is safe and harmless if the workman does not de- 
liberately inhale the fumes. 
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_ Up Ship For Action! 


[Continued from page 38] 
steeply upward, peeling off the sign without 
dragging it on the ground. Straight out behind 
it floats, its far end buoyed up by twin “wind 
socks,” and in a few moments, hundreds of people 
in downtown streets are craning to read the 
writing in the sky. 

After dark, the banner is folded away. Huge 
skeleton panels now are attached to the blimp’s 
side. Each panel is crisscrossed by neon tubes in 
a pattern whose elements can be combined to form 
any letter of the alphabet. A message is punched 
out on a special typewriter, making a pattern of 
holes in a paper tape. Like a player piano roll, 
the tape operates a flasher mechanism that spells 
out two or three words at a time. Glowing against 
the sky, the flaming letters can be read for miles. 

Finally, like a patient beast of burden, the blimp 
plods back to the hangar and is bedded down for 
the night. A watchman stands guard in the dock, 
protecting against sabotage and also keeping an 
eye on the air pressure. The big gas bag actually 
breathes, for when the temperature drops, the gas 
contracts but the skin is kept taut by pumping 
air into a semi-spherical ballonet inside the main 
bag, like the yolk in an egg. When the morning 
sun expands the gas again, only air is discharged. 

The balloon’s ceiling ranges from 3,000 to 7,000 
feet, depending on atmospheric temperatures and 
pressure. Each morning, as a check against 
possible leaks or punctures, one of the crew tests 
the purity of the blimp’s gas by measuring the 
time required for a sample to escape through an 
orifice of standard size under given pressure and 
temperature. A change in specific gravity would 








| 
| 
| 
| 
| 


reveal an air leak. Although a new synthetic 


fabric greatly reduces loss of gas through its pores, 
the blimp ordinarily loses purity at the rate of 
about one-half of one per cent a day. Once a 
month, new helium is added from cylinders 
brought from the U. S. Bureau of Mines plant at 
Amarillo, Tex but in the course of a year, the 
purity drops to about 83%. Purification then is 
accomplished without deflating the bag by with- 
drawing gas from one outlet and returning it by 
another after running it through a machine which 
actually freezes out the nitrogen, oxygen, and 
cther unwanted gases, until only pure helium— 
possessing the lowest liquefying temperature— 
is left. Usually it takes about 36 hours to bring 
a 100,000-cubic-foot blimp back to 98% purity. 

Beside a small flivver plane, the Resolute looms 
up like an elephant—yet a mere baby elephant, 
compared with a big zeppelin. A hard yank on 
her stern line will send her nose zooming upward 
with a snap, so she takes off like a grasshopper. 
You might think blimps good only for fair- 
weather flying, but actually they can go out when 
airplanes are fogbound, and when a storm over 
Washington left dozens of planes grounded or 
wrecked, a blimp took off and flew safely out of 
the gale. Another blimp, tied to its mast, success- 

[Continued on page 146] 
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[Continued from page 145] 
fully fought a hurricane that was wreaking havoc 
over the countryside. Goodyear pilots pride 
themselves on the fact that they have carried 
367,683 people nearly 4,000,000 miles on more than 
100,000 flights without a single fatality. That's 
safer than walking! 

Flying blimps is safe today because of the 
thousands of miles of experience behind the pilots 
and because of their knowledge thus incorporated 
into design. There has been lots of excitement, 
however, for the men at the controls. You can't 
navigate the air for years without running into 
Weather, No. 1 bugaboo of all flying, and like 
most airmen, pilots of the Goodyear fleet have 
had plenty of thrills. 

Some of the biggest have come to Jack Boettner, 
a Goodyear pilot who learned airship navigation 
during the World War, at Wingfoot Lake, where 
Army and Navy cadets by hundreds were given 
mass instruction. Boettner later became member 
No. 2 of the famous Caterpillar Club when, as 
captain of a hydrogen-filled airship which caught 
fire over Chicago, he bailed out of the blazing 
craft after ordering his aide, Henry Wacker, to 
jump first. 

In 1929, Boettner felt that it would be possible 
to make a non-stop flight directly from Akron 
to Miami, a 1,250-mile hop that would set a new 
non-stop record for blimps. He loaded up the 
Defender with all the gasoline she would lift—so 
[Continued on page 147] 














“Of course I could speed up production if I could only 
eliminate the bottlenecks.” 
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Keep Your Handsaws Sharp 
[Continued from page 127] 

in soft, wet woods require more set than if they 
are to be used in hard, dry woods. For fine work, 
use little set, even if sawing soft woods. Saws 
that are properly ground do not require heavy 
setting, as they are taper-ground from cutting 
edge to back, as well as from heel to point. 

When filing a handsaw for cross-cutting, stand 
at the left of the saw clamp when viewing it from 
the handle end of the saw, and near the point of 
the blade, which should be firmly held with its 
teeth showing above the top of the clamp only 
enough for good clearance of the file. Hold the 
file in the gullet between the first two teeth that 
have bevels that properly contact the abrasive 
surfaces of either side, when the point of the file 
is turned at an angle of 45° toward the handle of 
the saw. To make sure you are holding the file 
in the correct position for proper angles and 
bevels, fit the file into two or three gullets between 
some of the unused teeth near the handle; work 
toward the saw handle, against the cutting edges 
of those teeth which set toward you, letting the 
sides of the file find their own bearing against the 
front and back of the teeth. You are thus filing 
the cutting edge of every alternate tooth, giving 
it proper bevel and correct angle or pitch. 

Angle of bevels and pitch of teeth have a great 
deal to do with determining the kind of work the 
saw will do best. A handsaw with the cutting 
edges of the teeth filed at an angle of 60° will be 
most satisfactory for all ordinary work. Too much 
pitch will cause a saw to take hold so keenly 
when in thrust that it is likely to buckle or “hang 
up” in the wood. When a handsaw is to be used 
for fine work in hardwoods, filing should be such 
as to produce teeth with more bevel on the cutting 
edge than on the back edge, thus producing less 
angle at the tip. Long teeth with edges beveled 
equal give a longer angle at the tip and are there- 
fore better suited to fast cutting in soft woods. 

After filing every alternate tooth the full length 
of the blade, change position to the right side of 
the clamp and proceed to file the alternate teeth 
on this side in the same manner. This method of 
filing not only enables one to see better when the 
tips of the teeth points are brought up keen, but 
does away with the “feather edge” which would 
be produced on the cutting edge of the teeth if 
the point of the file were held toward the point 
of the saw. 

After the saw has been filed, lay the blade on a 
smooth board and rub a partly worn flat file lightly 
over each side of the toothed edge. This will 
regulate the set, insure smooth cutting, and help 
to lengthen the life of the sharpening job. If 
upon using the saw it is found that it does not 
run true, rub the file again very lightly over the 
side of the cutting edge that leads the saw away 
from the mark. 

Handsaws for ripping are set and filed exactly 
like those for cross-cutting except that the teeth 

[Continued on page 148] 
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[Continued from page 146] 
much in fact, that with her three-man crew aboard 
she couldn’t get off the ground. But Boettner had 
planned for that. Riding on the landing wheel, he 
took off across the airport. As the ship gathered 
speed, its rudders bit the air and airplane-like, 
got a “dynamic lift” that sent the blimp aloft 

under its own power. 
That night, as the Defender crossed the Ohio 
River into Kentucky, high winds threatened to 
drive her into the mountainside. The temperature 
dropped so swiftly that soon both oil pump lines 
had frozen. To try to land in that rugged country 
in a high wind would have meant disaster. But 
Shepherd and Roderick, Boettner’s aides, climbed 
out on the outriggers supporting the motors and 
worked in the blinding gale for nearly two hours, 
sealing off the pump and putting the oil in by 

hand. Roderick froze three fingers as he wor 
icy perch, but the ship safely 








at his precarious, 
rode out the gale. 

At daybreak they crossed the Tennessee line, 
reached Knoxville airport, and tied a note to a 
piece of iron and dropped it board, 
the airport people to get them some oil in a hurry. 
Boettner then lowered a line, picked up the oil, 
and flew 200 miles farther to the Goodyear hangar 
at Gadsden, Alabama, where more permanent 
repairs were made to the motor before the trip 


over 


was continued. 

A year later, Boettner and Roderick set out on 
a flight from Toronto to Akron. In those ao | 
weather reporting for flyers had not reached its 
present state of development, and when Boettner 
took off he was unaware that heavy winds were 
moving up out of the southwest. Over Lake Erie 
he met thera head-on. The blimp rode high and 
secure but the head winds ate gasoline alarm- 
ingly. It was midnight when at length he reached 
the farther shore of the lake. 

Mindful of the falling gasoline gauge, he headed 
for automobile Route 20, where there should be 
plenty of traffic. Picking an open field along the 
highway, he swung low, throttled down the motor, 
and brought the ship nearly to a standstill while 
Roderick slid down a landing rope to the ground. 
Boettner zoomed back to higher altitudes while 
Roderick flagged down a passing motorist, sent 
him into town for a couple of five-gallon cans of 
gasoline, and stopped other cars to invite the 
passengers to join his landing crew. 

By the time the first motorist had returned 
with the gasoline, Roderick had the other cars 
lined up with their headlights concentrated on 
the center of the improvised landing field and he 
signalled Boettner to come in for a landing. The 
volunteer crew got quite a thrill out of catching 
the landing lines and holding the ship on the 
ground while gas was poured into the tank. Then 
Roderick swung onto the ship with a thanks and 
goodbye to his aides, and the ship sped off to 
complete its trip without further incident. 
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Keep Your Handsaws Sharp 





[Continued from page 46] 
masks were fed by a central system. At 40,000 
feet a man was anchored to his oxygen supply. 
Two minutes away from it would kill him. 

This problem was solved, too. The Rochester 
doctors devised a portable tank so the men could 
pick up their oxygen supplies and rove about the 
ship. 

The researchers devised, too, an emergency 
pants pocket tank. 

If a crew was forced to abandon ship in the 
stratosphere and take to parachute, they would 
die before reaching life-sustaining altitudes. 

An oxygen tank was fitted with a tube and 
sponge rubber valve on a mouthpiece. The tank 
holds up to 30 minutes’ supply of oxygen and fits 
in the leg pocket of a flying unit. 

These things they had done when the first of 
the German Luftwaffe swooped on England. 

There came reports of bombs hurtling from an 
apparently empty sky, from German planes so 

‘igh they could not be seen or heard. Then the 

rst of the dive-bombers struck and the world 

ecame conscious of this new bombing technique, 

But already the Rochester researchers knew 
inother problem faced them. They knew of the 
‘blackout” and what it means to the fighter-pilot 
—for American Navy fliers had been dive-bomb- 
ng in maneuvers for some time. 

So, all through their tests with the oxygen 
apparatus the researchers had the blackout in the 
back of their minds—searching for the clue that 
might lead them to construction of a mechanical 
device—some new technique that might prevent 
the draining of the body’s blood from the control 
centers of the brain. 

Three things ultimately may be combined to 
prevent blackout. A fluid armor—change in the 
pilot’s “control” position—and oxygen. 

A strict censorship has been clamped upon the 
Rochester laboratory. The Wright field lab is 
protected by the strictest rules, and the Army’s 
medicos don’t talk about the progress they are 

making. 





From these two centers of research come these 
nklings of what course the research is taking. 
Pilots and the scientists knew that blackout can 
be staved off for a little by leaning forward, 
lowering the head more nearly to the level of the 
heart. But with the modern fighting plane’s con- 
rols in the position in which they are now built, 
he pilot, in so doing, loses his forward sight. 
One of the first attacks on the blackout problem 
involved changing the pilot’s position. If he could 
control the plane lying down, the blackout prob- 
lem would be no problem at all—for then the 
centrifugal force of a pullout from a dive would 
be distributed laterally and the blood would not 
be drained from the brain. 
As yet, no control has been devised to permit 
the pilot to fly his ship in a recumbent position. 
[Continued on page 149] 


148 





[Continued from page 146] 

are filed straight across instead of being beveled. 
There is some little variation of the angle of the 
filing, however, due to change in wrist pressure as 
the workman makes his thrusts; and for this 
reason it is necessary to work from either side of 
the saw, so as to balance the slopes of the tooth 
tips, thus preventing the saw from leading away 
from a straight line when sawing. 





Trimming Jig Cuts Inlays 
[Continued from page 118] 

way to cut small scraps of wood to shape, and 
works perfectly in trimming checkerboard or 
other squares to size, that have been cut slightly 
too big. To cut a scrap, set the length fence back 
and trim one edge of a scrap. Place this cut edge 
against the back and trim another edge. When 
all pieces have been trimmed, set the fence for 
exact length and cut the other edges. 

For cutting squares from strips, set the fence 
for exact length. The jig can also be set for cutting 
diamonds, and by resetting, such diamonds can 
be bisected to make triangles —Edwin Love. 


Foot Feed For Drill Press 





[Continued from page 118] 

two or three turns of cable counter-clockwise 
around large pulley, and bring it up and over 
top of small pulley, as shown, then down through 
hole in bench to foot treadle—a piece of 73”x3” 
hardwood. Use a regular cable clamp to hold 
cable to treadle, or wind end of cable under head 
of a small bolt through treadle bar. 

Increasing the spring tension on quill spring of 
drill press may be sufficient to counter balance 
weight of treadle; if not, use a screen door spring 
as shown, or heavy rubber bands cut from an old 
inner tube. It is advisable to cut three or four 
notches for the cable in foot treadle in order to 
vary the pressure as needed for different types 
of work; and the larger the pulley used on pinion 
extension, the more sensitive the response to foot 
pressure. 

A sensitive foot feed is invaluable for routing, 
mortising, polishing, surface-grinding, tapping, 
and vertical milling on the drill press, and for 
delicate drilling, or any other operations where 
both hands are needed for holding or guiding the 
work.—Clyde Baker. 


The United States’ big game animals include 
1,100 grizzly bears in seven states, 600 of them 
in Montana. 


In regions where poisonous coral snakes are 
found, harmless “mimic” snakes which resemble 
them also usually occur. 
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Stratosphere Patrol 


[Continued from page 148] 

Another possibility grew out of the oxygen 
research. The researchers discovered that a pilot 
who was “oxygenized” for a half hour before 
ascent, could climb a mile a minute without 
suffering from the bends. They went to work on 
the theory that given enough oxygen, the worst 
effects of the blackout tendency would be 
eliminated. 

A combination of these two remedies might 
solve the problem. Planes might be equipped with 
tiltable seats to be employed whenever the pull- 
out angle became too steep. Fortified with oxygen 
and operating one of these seats, the pilot might 
be able to stave off the blackout longer than his 
opponent—long enough to gain supremacy. 

The most amazing possibility—and one that is 
being considered by the researchers—is embodied 
in a long knewn principle of physics. 

Fluid, confined in a container, equalizes the 
pressure on an object immersed within it. 

Thus, if the pilot could be immersed in fluid, 
there would be perfect freedom of movement, no 
centrifugal pressure and no blackout. 

One of the researchers visualized an armored 
pilot, working like a diver in a diving suit, im- 
mersed in fluid, operating a ship with perfect ease, 
immune to the sharpest turns. 

The practical application of the physical law is 
the problem that confronts the researchers, one 
of the many on which the scientists at Rochester 
and Wright field and a half score other labora- 
tories are working. 

Others are working on the same problems and 
those others may be active enemies before long. 

Two years ago when Hitler was beating the 
German breust and thundering his threats to a 
slit-eyed world, publicity pictures of the growing 
air force were released by the Reich. 

One picture showed a pair of young German 
pilots. Mysterious tubes hung about their necks, 
The complete equipment had obviously been re- 
moved before the picture was taken. 

Subsequently, Dr. Lovelace got the rest of the 
picture. In a scientific pamphlet from Germany, 
the complete apparatus was shown. It was an 
oxygen mask! It employed the rebreathing prin- 
ciple! It was used in high flight! 

There was the answer to the indiscriminate 
bombing of London. That pamphlet foretold the 
ghostlike appearance of the horrifying scream 
bombs, plunged from ships so high they could not 
even be heard! 

Independent of developments in this country, 
the Germans had developed the same technique 
for high flying. 

The Germans invaded the stratosphere in the 
Battle for Britain. 

And it is now almost certain the Germans are 
working frenziedly to solve the problem of 
“blackout”—and solve it first! 
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Army’s Chief Test Pilot! 


Musical Box In Plastic 





[Continued from page 63] 

owned for his own private use. That one happened 
during a storm over the Alleghanies, the grave- 
yard of many a good flier. Although Major Um- 
stead refrains from talking about himself with 
about the same ability he possesses to fly, the story 
as it has been pieced together was something like 
this: 

A storm came up, the ship crashed, the pilot 
was uninjured. 

Actually, however, fliers who have been in the 
same predicament estimate that the major’s situa- 
tion probably was a good deal more alarming than 
his brief dismissal of it would have us believe. 

As these other veterans see it, the story probably 
is that Major Umstead just ran head-on into one 
of the cloud and rain banks which frequently 
gather to trap the unwary airbird in the Alleghany 
region. In no time at all, they say, he undoubtedly 
was in the midst of one of the worst storms it has 
ever been in the mind of man to imagine. 

Seasoned pilots say that the storms in the 
eastern mountains area are doubly treacherous 
to fliers, because of the fact that it is foolhardy to 
attempt to buck one of them in a ship and equally 
foolhardy to attempt to bail out into the im- 
penetrable forests that coat the 

Major Umstead elected to do neither. 
cided to try landing his plane. 

It was a laudable gesture, of course, but one that 
even the best of fliers can’t bring into actuality— 
and Major Umstead is one of the best. It is to his 
credit that he kept from plowing nose first into a 
mountain, his plane being completely wrecked in 
landing but not a scratch showing on his person 
for all his pains. 

[Continued on page 151] 


region. 
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“If you think I'd pack him five miles through the brush, 
you're crazy!” 
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[Continued from page 113] 


a perfectly flat surface, the bottom edge of the 
back piece, which should protrude slightly, being 
allowed to overhang the edge, with all other parts 
firmly down. The table of a good circular saw 
makes a good surface for this purpose. Hold the 
box together firmly with one hand, and see that 
the lid moves freely and with equal clearance from 
front to back, also that the inset of the back is 
uniform. If not, the trouble will probably be found 
in the back piece. Check the curves against one 
another and rebend if necessary. 

The back piece and partition can now be ce- 
mented to one side, which is laid flat, inside up. 
Carefully roughen’ all polished surfaces to be 
cemented by scratching thoroughly with a needle 
or scribe. Use the cement recommended for the 
material, i. e., regular catalin cement if catalin is 
being used. 

Apply cement quickly in a thin coating to both 
surfaces of each joint. Slip the lid into place and 
assemble, using the metal shim to assure proper 
inset of the end piece. If the parts are square and 
the edges true no trouble will be experienced. As 
clamps may draw the work out of line, it is safer to 
hold it firmly by hand for a few minutes, when 
the cement will have become tacky. With care, the 
assembly may then be laid over on one side and 
allowed to dry in this position. Excess cement 
must now be carefully removed, for which a bit 
of wet cotton on the end of a toothpick is useful. 
Check finally for position and let cement set. 

Upon a piece of plastic 3/16” thick and slightly 
larger than the finished dimensions of the base 
the music mechanism may now be mounted by 
means of 3 or 4 small (2-56) screws and nuts. If 
the winding key, when folded back, projects more 
than 3/16”, the stem must be cut shorter or the 
mechanism itself mounted upon small washers. 
The trip wire is bent to engage thé slot of lever 
“b” when the box is placed over base and mecha- 
nism. 

With the assembled box thoroughly set, the pro- 
jecting edge of the back can be sanded or filed 
flush with the sides. With the box in position over 
the mechanism, the base can be marked out by 
laying a steel ruler against the box and scribing 
carefully along it on the base piece. Remove the 
mechanism and cut the base to size, sanding top 
and bottom surfaces but not the edges. The feet 
are cut and filed from 3/16” material slightly 
larger than shown, and cemented on. A minimum 
of cement should be used to avoid showing a line 
along the joint. Final sanding and polishing of the 
base, edges and all, should be done after the 
cement has set, so that base and feet may be fin- 
ished as one. The music mechanism is then re- 
placed, with washers beneath it if necessary. 


A soldier’s clothing kit, including blankets, re- 
quires about 17 pounds of cotton and 19 pounds 
of wool. 
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__ Army’ s Chief Test Pilot! 


[Continued from page 153] 

Major Umstead is considered the dean of army 
pilots, especially of the larger, four-engine bom- 
bardment types. Of these latter, he has tested the 
Y1B-17, B-17A, B-17B, B-17C, B-15 and the 
Consolidated B-24. He also acted as chief test pilot 
in all the performance testing of the B-25 North 
American and B-26 Martin medium bombers 
recently completed for the Air Corps 

Twice Major Umstead has flown as pilot in land 
planes across the Gulf of Mexico, from Miami to 
Brownsville, Texas, and return—a distance of 
1,100 air miles across water each way. In addition, 
he has made three land plane flights across the 
Caribbean to Panama, approximately 1,140 miles 
each way. These latter trips were 
aged in flight testing navi- 





across water 
made while he was en 
gaticn equipment for the army. 

The army likes to boast of the trust it places 
on the stern shoulders of Major Umstead, but this 
trust is in no disregarded by insurance 
executives and officials of the leading airplane 
manufacturers. It is significant that, when the 
ume to choose a pilot for the B-19, all the 
brass hats at the Douglas company voted for 
Umstead. No one knows exactly what a new type 
and design of airplane will do when it is first 
lifted from the ground, but the men who build 
them do know that if the ship will fly at all, 
Major Umstead will fly her. 

Such skill, naturally, is not without its recog- 
nition. As a reward for his all-round flying ability, 
Major Umstead was chosen, in 1927, to act as an 
escort for Colonel Lindbergh when the 
toured the United States after his flight to Paris 
In 1928. he led the formation going out to meet the 
French fliers then en route to the United States, 
and in the same year he performance-tested, with- 
out accident, 15 radical airplane designs for the 
Guggenheim Safe Airplane Competition. 

But about the cigar. Though the major doesn’t 
he is rarely seen without the stogie that 
s trade mark. He carries it, he says, 
a flier’s nerves during a 
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How To Make A Bellows 


Reefing The Small Sailboat 





[Continued from page 89] 
rubber cement. Let the cement dry a minute 
or so, then press the series of strips into abso- 
lute contact with the covering. You can return 
the strips temporarily to the pattern piece to fa- 
cilitate holding and positioning, if you want to. 
Peel off the tape after the cementing process 
(Fig. 2). 

When the cardboard stiffeners have been ap- 
plied to all four side segments, fasten the cambric 
lining in place over them with rubber cement 
(Fig. 3). Then cement the edges of the “sand- 
wich” together, to form a hollow cylinder. Fold 
the pleats as shown (Fig. 4). There are two ways 
to fold the corners, but the one illustrated is the 
more common. There should be enough material 
projecting at each end of the bellows for fastening. 
Often a light wood frame is inserted at the larger 
end for stiffening, and a cardboard square or rec- 
tangle with a lens hole is used at the smaller end. 

To make a square bellows, proceed in the same 
way, using a rectangular pattern instead of a 
tapered one. 

It is a good idea to practice making a paper 
bellows first. In fact, such a bellows, made of 
heavy brown wrapping paper, lined with black 
paper or cloth, and given a coat or two of brush- 
ing lacquer outside, will give surprisingly long 
service on an enlarger. 





Open-Flash Magic 


[Continued from page 86] 
the composition will be hopelessly overexposed 

Synchroflash won't help matters either because 
the background will be drastically underexposed 
during the split-second required for the exposure 
of the foreground subjects by the flash. 

The problem is solved by means of the open- 
flash technique outlined above. Just pose the 
models in the foreground with the camera on a 
tripod and begin a time exposure for the lights in 
the background after stopping down your lens 
diaphragm appreciably. While the background 
lights are being exposed, fire a flash lamp at the 
foreground subject (calculating the proper dis- 
tance for the bulb and lens-opening used). The 
result will show a beautifully balanced fore- 
ground and background. 

These night scenes will require a larger flash 
bulb than the No. 0 in most cases. The more the 
lens is stopped down the longer your time expos- 
ure for the background will be and the more care- 
fully you can direct and fire the flash at the 
foreground matter. Even if no subjects are posed 
in the foreground, a supplementary flash will im- 
prove the scene tremendously—seeming almost 
like a flood of light from a nearby store window. 

Above everything else, make sure your tripod 
support is sturdy or the definition of your light 
pattern in the background will be fuzzy. 
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[Continued from page 107] 

fast to it when the pennant is hauled in. 
When using it you simply haul in the end of the 
pennant until the cringle is snug against the boom 
or the roofed-in part of the sail and make fast. On 
booms with long overhangs the pennant may have 
to be longer so it can be reached from the stern of 
the boat without having to stretch too far over- 
side. In that case a screweye placed further in- 
board along the bottom or side of the boom can 
hold the end of the pennant within reach. 

The size of the pennant depends more on the 
grip than its strength. As a six-thread manila has 
a working strain of about 600 lbs. it is plenty 
large for the average small craft. The only thing 
is that the small stuff might cut into the hands so 
9-thread line is better. Manila, cotton or hemp 
can be used according to one’s fancy. Some, in- 
stead of having one end made fast permanently, 
use two cheek blocks and two cleats so the sail 
can be hauled in from either side. 

Means of reefing the jib are even more fre- 
quently overlooked, although reefing a jib on an 
18 to 22-ft. craft in rough weather, especially on 
a craft with a bowsprit, is a nastier job than 
reefing the main. The weight of a man forward 
tends to make her bury her nose into the seas and 
take water over the bows. 

A pennant, knotted or spliced into the tack 
earing, and led through a block made fast to the 
tack of the sail then led aft to a cleat on the bow- 
sprit or deck will save a lot of wetting. The 
pennant may be made of cod, (snapper) line, and 
a little galvanized awning block is strong enough 
for the average small jib. The clew pennant can 
be made up like the tack pennant on the main. 

Just where to start reefing depends upon the 
vessel. Most gaff sloops and some marconis start 
with reefing the main but I have sailed on several 
marconi sloops where reefing started in the head- 
sails, the jib reefed then stowed entirely before 
the main had to be touched. On most properly 
balanced sloops they can be reefed on the wind 
without loosing steerageway if the reefing pen- 
nants are rove off as the sail can be hauled out 
taut with a certain amount of wind still in it. 
Some other vessels can be reefed by lowering the 
main altogether, flattening in the jib and lashing 
the tiller to leeward or pulling up the centerboard 
cll or partway on a centerboarder. Unless the 
boom has a toppinglift or a gallows frame to hold 
the boom it will be necessary to lower the sail 
entirely to reef it. Make fast the forward earing 
first, haul out the sail and secure the after ear- 
ing. Then put in the reefpoints, making sure to 
put the points under the boltrope and over the 
boom (not around it), making them fast with a 
reef or bow knot. The reason for not putting the 
points around the boom is that one cannot set the 
points all with an even strain so one point, a little 
tighter than the rest, would be liable to carry so 
much strain that it would rip the sail. 
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. . 
Cooking A Mountain 
[Continued from page 47] 
straddling the clay, were dug straight back. 
Finding no free water in either, the two were 
then joined together by another tunnel, 125 feet 
long. Still no running water. Two more tunnels 
were then dug and the four intercepted by a main 
tunnel which began at the west side of the tri- 
angular bluff and followed an approximate arc 
for 800 feet to the east side. Throughout the 
network the water was found only at the extreme 
east. The trouble had been due entirely to the 

slickensides in the clay. 

Meantime, during the work of exploration, 
definite movement was detected along the slicken- 
sides. To determine the extent, five stations for 
precise measurement were installed at different 
points in the tunnels; and another station was 
placed on the west side of the bluff, at the end 
ef a fault which strikes northeast across the 
grounds of the estate, a fault which had shown 
a displacement of 150 feet over a long period of 
time. 

In each station—small chambers made by 
widening the 315-ft. tunnels to 4 feet at these 
spots—eight measuring were provided. 
They consisted of ground steel balls attached to 
lengths of drill steel which had been driven 
into the tunnel. At the four lower points the 
drill steel was driven downward into the bottom 
of the tunnel, through the slickensides into the 
beach sand beneath; at the four upper points 
the drill steel was driven into the walls of the 
Precise micrometers, 


points 


tunnel, two on each side. 
permitting the measurement of the distance across 
the face of the cube were specially built, and a 
precision level was constructed to determine any 
differential change in elevation of the four base 


points. With these instruments measurements to 
one-thousandth of an inch could be made. They 
were taken each week for almost a year. The 


instruments showed that the mountain was mov- 
ing about 1/10 inch per month. Any movement 
at all might be sufficient to start another slide. 
The discovery that there was no free water in 
the bluff to speak of eliminated any idea of 
draining the Some means of drying the 
mass was the only unless the slides 
could be held back by retaining walls and this 
would be too expensive to be practicable. Finally 
it was decided to see what could be done with 


mass. 


solution, 


hot air. 

Accordingly, at the west end of the main tunnel, 
a gas burning furnace, capable of heating a tre- 
mendous volume of air, was installed, and just 
in front of it a blower to draw the air in from 
the outside. This air was forced into the furnace 
room and heated to about 135° F.—seventy degrees 
above normal temperature—then discharged into 
the tunnels. 

The furnace which uses 400 cubic feet of gas 
per hour, operates automatically. If the electric 
current should fail, the blower would stop; and 

[Continued on page 154] 
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Cooking A Mountain 


[Continued ‘from page 153] 
the flow of gas, controlled by a regulator, would 
be shut off, except for the pilots. In this way 
there is no danger of an explosion in the tunnels. 
At first temperatures as high as 270° F. were 
reached in the furnace room, but this was cor- 
rected by placing a window in the wall on the 
blower side, and equipping the window with a 
counterweight, so it would swing open when the 
stream of air from the was not pressing 

against it. 
More drying space 


blower 


than that offered by the 
tunnels was needed; so a series of 10-inch holes, 
9 feet apart and 100 to 130 feet long—2,000 
feet in all—were drilled in the face of the bluff. 
Because of the wetness of the clay, it was 
safe to drill all these holes at once. At 
every other one was drilled, then, a year later, 
after the clay had dried to some extent, the 
alternate holes were added. 

Drilling these holes was a very difficult piece of 
work, in that they had to be absolutely accurate. 
They had to go throu; gh the clay stratum and join 
the main tunnel. The clay ya few feet thick 
and the tunnels pa 614 — high. Another 


not 


first 


1S o7 
problem arose from the fact that the space he- 
tween the highway and the toe of the bluff was 
too narrow to admit of ordinary tools, and a special 
machine had to be built for tl 

At the front end the 1 
on a rail along 


1e purpose. 
nachine was pported 
which it moved on A and 


at the rear end it was hung at any desired eleva- 
tion in a cage, which was also on wheels. Within 
[Cont nued o7 page 155 | 
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How To Select Lumber 


[Continued from pa 
that we both plainly understood but could not 
explain in the other fellow’s language. 

Commercial lumber is divided into two general 
, hardwoods and softwoods. 
a iphone There is no 
that divides the two as far 
actual texture of the wood is concerned. Tech- 
nically, there is a definite difference but we are 
going to keep away from technicalities, in the 
It might, however, be of interest 
that there are certain true hardwoods 
actua softer than some of the true 


ye 129] 


j 


classifications, 
The names 
definite line 


nan ely 
are 


as the 


heavier sense. 
to mention 


that are 





softwoods! 
Hardwoods, 
leaf trees, Oo 
their ain times of the growing sea- 
; To. most ay ee le +] . 
son). To most people, they are simply those woods 
that are hard and heavy. The common varieties 
with which you may be familiar are the Oaks (Red 


in general, come from the broad- 
r the deciduous trees (those that lose 
leaves at cert 





and White), Birch, Maple, Walnut, Mahogany, 
Ash, Gum, Hickory, etc. There are, of course, 
many other species. Each kind of hardwood is 


suited for some definite purpose and any number 
of them suited for the same purpos e. In addition 
to the above mentioned domestic hardwoods, there 
are a large number of foreign hardwoods. You've 
all heard of Oak, Birch, and Maple but how many 
of you know Lignum Vitae, Ironbark, Apitong, 
or Narra? 

Among the common varieties of softw 
find the Firs, Pines, Redwood, and Cedars. In 
general, all woods coming from coniferous trees 
or needle bearing trees. There are a great many 
species of these common softwoods. Listing a 
few of them, we have Douglas Fir, Ponderosa 
Pine, Sugar Pine, Yellow Pine, Northern Hem 
California Redwood, Spruce, and Port Orford 


oods, we 









1 1. 
LOCK, 





Cedar. The uses of each are vari and many. 
If you intended to put an extra shelf in the closet, 
iny one of the woods would serve the purpose, 
but they each might sell at a different price. Any 
lumber will gladly show you a specimen 
of any he above hard or soft woods, if he 
carries them in stock 

Now, turn back to that list of items, wherein I 
i!l!ustrated the different ways I might interpret the 
first item on my customer's list. Note the first 
word following the size of the piece. This word 


> designates the “grade” of lum- 





ber. It n is how good it is in terms of defects 
or ro of defects. These defects can be many 

1d varied such as Ds »ts, splits, bark or wane, 
w meta a s, decay, pitch, etc. Their presence in 
a piece of lumber governs the “grade.” This is a 





very important phase of commercial lumber and 
one that, more often than not, imps the layman. 

In softwoods there are two general classifica- 
tion of grades The 
commons, naming them roughly from the best to 
the poorest are select common, No. 1 common, No. 
2 common, No. 3 common, and No. 4 common. 

[Continued on page 156] 


i.e.. commons and uppers. 
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Cooking A Mountain 


[Continued from page 154] 

the bed frame two hydraulic jacks were provided 
and were used to force heavy casing into the 
hole; two other jacks were used to pull the casing 
from the hole. Within the casing there was a 
end of which a special 
ut the material 





conveyor screw, to the 
bit was attached for cutting « 
directly in front of the casing. The conveyor and 
the pump actuating the jacks were driven by the 
same 50-h.p. motor. 

While the casing was being forced into the hele 
the thrust of the hydraulic jacks was taken up by 
two screw jacks extending downwards at an angle 
and bearing on the firm ground along the edge of 
the highway. The upward component ef these 
inclined jacks was balanced by water ballast in 
the large tanks, which held 2,000 gallons each, 
on the front end of the machine. When the casing 
was being withdrawn from the hole, another pair 
of screw jacks in the plane of the casing were 
inserted between the machine and the face of the 
bluff. 

Because of the great likelihood of another 
slide, it was deemed inadvisable to bring out the 
cuttings with water. A spinal conveyor was there- 
fore utilized for this purpose. The clay in many 
d so plastic that supporting 
1g the conveyor, 


places was so damp an 
spiders could not be used alon 
which had to be kept in place by permitting the 
edge of the conveyor flights to bear on the casing. 
This casing was removed after drilling so that 
the air passing through the hole would be in 
contact with the surface of the clay. 

At the end of two years the heat of the mass 
was sufficient to raise the temperature of the air 
from the blower without the gas more than half 
the time. During those first two years 3,000 pounds 
of water was evaporated each day from around 





the tunnels and drill holes. The ent mass 
around the tunnel and drill ] eS W s heated to 
a depth of six feet, and now the slickensides of 
he Clay have become as har 1 as brick. The 


lly lessened 





movement in the bluff ha 
t ls are now 
filled up with crushed rock, bu pipe has been 
left to conduct the hot air from ie furnace 
the drilled holes. 

furnace is used now only in the summer 





until it has stopped entirely. 


to 





1 





tin This is because it takes six months for 
moisture from the rainy season, which usually 
starts in January, to penetrate the snmeiialia down 


to the tunnels. 
The cost of keeping the bluff dried in this 
manner is regarded as insurance against a repeti- 


f 


tion of the former slides. 


England's mobile food convoys which speed 
a town requiring aid have eight large vehicles to 
a unit: a 300-gallon mobile water tank; 2 trucks 
with food for 12,000 meals; 2 trucks carrying 
kitchen equipment, boilers, and fuel; 3 mobile 
canteens. 


When Answering Advertisements, Please M 








““3-IN-ONE’’ 


ON RAZOR BLADES 




















BUILDARC WELDER F™ -_e.*; 


WE SHOW YOU HOW 
ona or ingot Work 


Pr ices 






Rust dulls razor blades quickly! A 
drop or two of 3-IN-ONE Oil applied 
to the edges after shaving prevents 
rust—lengthens blade life! Get it at 
Hardware, Drug,Grocery, 10¢ Stores. 















GENERATOR 


peres 
us experience 
ke one of these welders. Complete PLANS 


Over 1000 Electrical Supply 


.. Lists Thousands of 


Me) %' NEW and USEDSTILL 
CAMERAS and AC. 






& yx Still erseingrem CESSORIES. Also 


— Ni 04 Fie! 






CINE Catalog No. 
245. Write Dept. MD 





2S-S CAMERA CO. 


179 W.MADISON ST.. CHICAGO.ILL. 


AUTOMOBILE RACING BOOK (rift, ) 


RAY F. KUNS, 


PTTL LAL LE 










or iat wad, Camekens _ 





M back tist 
Dept. A-34, Madisonville, Cincinnati, Ohio 


NEW INVENTION 


Clectroplates’Brush 


ented invention makes possible 
gs AT HOME. Replate auto- 
ticles in homes, s tores, hotels, 
- th durable, sparklin, 
vith stroke of. _brush, 
















wi 
Genuine Gold, Silver, Nick 


im,etc. Everything fara shed. Outfit 











c 
Cad 

} complete, ready for use. No shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness 
Ss 





ill investment starts youin business. 
repeat. Machine can pay for itself in 







we nd TODAY for FREE SAMPLE 
and rated BOOKLET how you can have 
a li‘e income from a business of YOUR OWN 


built upon satisfied customers. Act at oncel 


WARNER ELECTRIC COMPANY 








225 N. Wabash Ave., Chicago, IM.,Dept. 132 


iNIX ILLUSTRATED 15 














Power From The Wind — 


[Continued from page 58] 
generator. The second motion, called pitching, 
means that in order to maintain constant speed 
under varying wind velocities, it is necessary to 
pitch both blades alike about their own centers 
of rotation. This is done through a common actu- 
ating system by means of oil pressure. 

The third motion is known as yawing. The 
entire mechanism mounted on the top of the 

[Continued on page 157] 





(Correct Answers to Quiz on Page 74) 


Geese have been seen at 29,000 feet. 
He was the real “Robinson Crusoe.” 


1. True. 
2. True. 
3. True. A tasty fruit with an offensive odor. 
4. True. 

5. False. It's the nearest. 
6. False. 
7. True. They push on the harness. The harness 
pulls the wagon. 


8. False. It's a small bird. 
9. False. The trace bar of a wagon. 
10. True. Spherical triangle. 
Il. True. 
12. True. 
13. True. 
14. False. 
15. False. It cannot be seen from the southern 
hemisphere. 
16. True. It means to hammer, 
17. False. Midshipmen. 
18. True. 
19. True. 
20. False. It's loading line on hull of a ship. 
21. True. 
22. False. A form of Latin verb. 
23. False. 
24. False. Housing of a ship's compass. 
25. True. The California condor is 5,000 times 


larger than the calliope hummingbird. 
Attention, MI Readers! 


We will pay $1 for each true-false statement 
which we find acceptable. Statements will not be 
acknowledged or returned. Address the Quiz 
Editor, MECHANIX ILLUSTRATED, 150! Broad- 
way, New York City. 


Checks have been sent to the following: Ray K. 
Walker, Olney, Ill.; J. C. Crandall, Springport, 
Ind.; Norman Reeds, Reaboro, Ont.; William 
Shaffer, Rice's Landing, Pa.; Curtis Peterson, R. |, 
Box 89, Hutto, Tex.; T. A. Wastler, R. 2, Box 453, 
Pensacola, Fla.; Ivy Hardie, 1105 Third Ave. E., 
Kalispel, Mont.; Mary Banner, Ridgefield, Conn.; 
James H. Glass, Conway Ark.; Paul Clawson, 
5635 S. Hoyne Ave., Chicago, Ill.; Paul Athasides, 
13611 Detroit Ave., Lakewood, Ohio; C. W. 
Matthews, 72! 25th Street, Moline, III. 











How To Select Lumber 
[Continued from page 154] 

There are also a number of other'common grades 
dependent upon the kind of wood and the pur- 
pose for which they are to be used. Those listed 
will suffice for all ordinary purposes. Select com- 
mon, is the best of the lower yrades, both in 
appearance and in strength. No. 4 common, on the 
other hand, is the poorest and not at all suitable 
for either strength or appearance. The grades 
between vary as the quantity and characteristics 
of allowable defects. The price of each is in direct 
ratio to the grade. You have all heard of “Knotty 
Pine.” It is usually a No. 2 or No. 3 common grade 
of Ponderosa Pine. 

In the uppers the best grade in softwoods is 
No. 1 clear. There are numerous other grades of 
uppers in actual use but those which will give you 
a practical working knowledge, ranging down- 
ward in grade and prices, are as follows: Firsts and 
Seconds (this is one grade and is usually ab- 
breviated FAS), “C” select, “D” select, and No. 3 
clear. If you want the best piece of softwood 
you can buy, ask for a No. 1 clear grade. You 
will have to pay a good price for it but it will be 
worth it. 

The grades of hardwood, of most interest to the 
layman would be ranging downward, No. 1 clear, 
Firsts and Seconds (FAS), No. 1 common, No. 2 
common, and No. 3 common. The latter two con- 
tain numerous defects and we might as well dis- 
regard them, unless you have some special use 
for a poor grade of either heavy or hard wood. The 
furniture manufacturer uses a large quantity of 
these grades in the frame construction of up- 
holstered furniture. If you are looking for a nice 
piece of Oak or Mahogany for a table top, you 
will ask to see some Firsts and Seconds. If you 
want the best piece you can buy, your choice will 
be No. 1 clear. Now right here let me emphasize 
one thing. Don’t go into a lumber yard and ask 
for a “piece of pine” or an “oak board.” Tack 
a grade to the kind of wood you wish to buy and 
ask the dealer to show you that grade. You can 
then decide whether it is good enough or too good 
for the purpose you want to use it. This way you 
will do the choosing. The dealer will be selling 
you something that you want. Believe me, he will 
be only too glad to do it. It leaves no room for 
further arguments. 

Now, let’s refer to that list of mine again. You 
will notice such abbreviations as “pl,” “S4S,” 
“S2S,” “A.D.,” “Ro,” and “sanded.” What do they 
all mean? You should at least have a speaking 
acquaintance with them. You will hear much of 
them in connection with lumber. The designation 
“S4S” for example. That means in simple lan- 
guage that the piece of lumber it describes is 
surfaced on four sides. It has been run through 
a machine that slices off a shaving of lumber on 
all four sides of the piece, leaving it smooth to 
the touch. It also squares up the piece and gives 
it a precise thickness and width throughout. 
[Continued on page 158] 
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Power From The Wind | 


[Continued from page 156] 

tower, including the generator, shafts and blades, 
will be rotated about a vertical pintle shaft by 
bearings mounted in the tower cap to keep the | 
turbine axis closely parallel to the wind direction. 
The blades will always be kept downwind of the 
tower, and the generator and turbine shaft axis 
is on an angle with the horizontal, the blade end 
being high, so that there is no danger of the tips 
cf the blades striking the tower legs. The yawing 
about the vertical axis is accomplished, not by the 
action of the wind directly upon the parts aloft, 
but by a hydraulic motor, the flow of oil to which 
is controlled by a weather vane. 

The fourth motion, coning, is at right angles to 
the plane of rotation—that is, up and downwind, 
the purpose being to avoid the extremely high 
stresses which would otherwise occur due to 
severe gusts of wind. The blades are each free to 
pivot independently on pins attached to the blade 
hub. The position of the blades in respect to con- 
ing is the result of gravitational, aerodynamic, 
and centrifugal forces. 

With respect to wind velocities, the scheme of 
operation is as follows: Assume that there is a 
dead calm, with wind rising gradually. When 
sufficient velocity is reached to rotate the turbine 
at about 5% to 10% of rated speed, the switchgear 
will automatically cause the blades to be placed 
at the angle of maximum power. As the wind ve- 
locity increases still further, the turbine will gain 
in rotational speed until rated speed is reached at 
about a 15-mile-per-hour wind where the switch- 
gear will automatically synchronize the unit with 
the electrical system to which it is connected, and 
cause the main breaker to be thrown in. Any 
increase in wind velocity now increases the out- 
put of the generator, and the turbine blades will 
remain at the maximum power angle until the 
wind velocity has increased to about 30 miles per 
at which the generator would be fully 





hour, 
loaded. 

As the wind grows stronger, it is necessary to 
increase the pitch of the blades in order to main- 
tain speed and still keep within the capacity of 
the generator. A load-limiting device connected 
in the generator prevents overload. With winds 
above 30 miles per hour, the turbine continues to 
generate its rated output with gradually increased 
blade pitch. 

One of the original problems faced by the de- 
signers was providing the generating unit with 
accurate speed regulation. Uncontrollable gusts 
would raise the output from 1,000 to 3,000 kilo- 
watts in less than three seconds, and seriously 
overload the generator. Means of controlling this 
situation have now been devised. 

It is expected that many of the complicated de- 
vices now made necessary by the experimental 
mature of the unit may be eliminated on future 
installations on the basis of the experience gained 
during the next few months on the test plant. 
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[Continued from page 51] 
conditioning. In winter it heats without “drying” 
the air as ordinary heating does, consequently 
without drying out either furniture or human 
respiratory passages. At all times it encourages 
plenty of ventilation, for with Radiant Condi- 
tioning the only reason for closing the windows is 
to keep out rain or snow. Some sanitariums con- 
tain radiant-heated rooms with only three walls, 
entirely open on one side; patients in such rooms 
can be kept warm and at the same time have the 
benefit of unlimited fresh air, 
weather is. 

Another advantage of Radiant Conditioning is 
its quick starting. A radiant heating system, be- 
cause it does not have to heat all the air in a house, 
can start from 





no matter what the 


scratch in cold weather and be 
producing comfort in a half hour or less. Also, 
because its piping is all inlaid, it does not take up 
any usable space, and cannot possibly offend the 
most sensitive eye. 

Considering the system’s advantages, the won- 
der is not that it is coming so rapidly into popu- 
larity and general use, but that it did not do so 
much sooner. For the system is not new. It is, in 
fact, probably the oldest known method of heating 
a whole house the ancient Romans used 
a form of it to warm their villas; and even in 
modern times, the system has been in use in Eng- 
land and some parts of continental Europe for 
about 30 years. But only within the past five or six 
years has Radiant Conditioning received the at- 


at once: 


tention of science and been reshaped and refined 
to meet modern requirements. By the strides it 
has been making since, the laboratories appear 
certainly to have restored it to full vigor. 





“Did he have a toy gyroscope he might have swallowed?” 
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[Continued from page 156] 
Lumber as it ordinarily is received, in the yard, 
from the mill may be rough (Ro) as it was sawn 
out of the log. It might also be surfaced two sides 
(S2S); surfaced one edge (SIE), surfaced one side 
and one (SISIE). Always specify this 
characteristic of the piece of lumber you want, 


edge 





if you are sure you know what it means. If the 
yard does not have it in stock, they will “mill” 
it for you or have it milled. Whenever you 
order any lumber that is milled or surfaced, 
always specify the “net” size of the finished mae 
terial. Net size to a lumberman means the size 
of the piece after any milling operation. 
Referring, again, to my list of items, you will 


This in lumberman’s 
parlance means plane or, better, plane-sawn. The 


find the abbreviation “PI.” 


opposite of this is quarter-sawn and is usually 
abbreviated Qtd or simply 1;-cut. The terms are 
simple to explain and understand. Look at the 
end of a log or timber. You will see the “rings of 








crowth” or annular rings. The terms plane-sawn 
or quarter-sawn indicate the manner in which the 
piece of lumber was sawn out of the log in relation 
to these annular rings. Plane-sawn lumber con- 
sists of boards sawn out of the log as nearly as is 
possible on a plane with or tangent to the circum- 
ference of the annular rings. Quarter-sawn boards 
are sawn out of the log at right angles, or nearly 
so, to these same edges of the annular rings. Look 
at a cross section of a freshly-sawn board and 
you'll see immediately what I mean. 

Back to my list again! Note the abbreviation 
“A.D.” If written out, it would be air-dried. 
Another method of drying would be kiln-drying. 
This latter method of drying is indicated by the 
abbreviation “K. D.” 

Referring again to my list, as written previously, 
notice that I wrote the figures, specifying the size 
of the piece in a certain manner. Not the same 
way in which the boat-builder had his piece listed. 
This is quite important. A lumberman always 
writes down the size of a piece of lumber in that 
manner. Ist, the thickness; 2nd, the width; 3rd, 
the length. Keep that in mind and always do it. 
It will save you possible trouble and at least some 
explanations. 

The method of pricing lumber often puzzles 
the layman. Say my estimate sheet is laid out as 
follows and upon which I have listed, priced, and 
extended one item of lumber. 
Kind /¥Ft./ Price /Amt. 


24 | 200.00 | 4.80 


Pes./ Size / 





2 | 2x6-12! Fas Wh Oak S4S 


The above means that the price of two pieces 
of Firsts and Seconds White Oak surfaced four 
sides 2” thick, 6” wide and 12’ long will be $4.80. 
Now how did I arrive at that? 

Lumber is almost universally priced at a certain 
amount per thousand board feet. If you wish to 

[Continued on page 160] 
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[Continued from page 41] 
of Chicago for careful analysis and it will be 
months before any conclusions can be reached. 
One thing is certain, however, the Ganserwicz 
boy has developed a permanent film for surface 
tension and differential equation problems. This 
means that physicists will now be abie to make 
more precise measurements of geometric figures 
and also will be able to create and solve many 
more than the half dozen or so equations per- 
mitted by the soap film. | 
Principal Rial is of the opinion that his pupil’s | 
plastic will eventually serve ideally in testing | 
model airplanes in wind tunnels. Since the surface 
created by the plastic is perfect the most optimum 
conditions for wind tunneling can be achieved. | 
In the meantime young Ganserwicz is experi- 
menting with his new plastic and is trying to make | 


: } 
new and different forms. He makes the substance | 


with a chemical set that he received as a gift | 
years ago. A small bucket is sufficient for ° fair 
sized portion. When he wanted to cover a 36 by 


18 inch elipse he used the family bathtub. ens . d 
has already applied for a patent and until he 
receives the papers refuses to divulge his formula 


| 
to anyone—not even to his teacher. | 





Ronald is no “crackpot scientist.” He is an all- 
around boy, who seems to excel in most every- 
thing in which he becomes interested. His other 
activities range all the way from painting to 
school athletics. 

Ronald is the youngest of five children. His 
father is a steam fitter at the Jones & Laughlin 
steel mill in Pittsburgh. Two of his older brothers 
were exceptionally gifted, one in painting and the 
other in sculpture. 

Young Ronald has finished the first half of his 
eighth year in and for five successive 
years has received a report card with straight 
es 

Last spring, he represented his junior high school 
in the all-city school track meet at Pittsburgh, 
capturing first prize in the high jump in his 
class. At the close of the school year, he was 
awarded a citizenship medal for leadership, de- 


pendability, 


school, 


honesty and effort. 

He is an avid follower of aviation and builds 
many model planes. Recently, Ronald won the 
Allegheny County Championship for model air- 
planes in the junior division eliminations at Bower 
Hill, Mt. Lebanon, Pa., and was assured of a place 
in the National competitions. 

Ronald is also a member of the Polish Falcon 
Glider Club and has two hours of gliding in the 
“cradle,” or ground glider 

The Be is also a promising painter, and is the 
sole representative of his junior high school at 
the Carnegie Museum School of Painting, where 
he has just completed his first year of study. 

In addition to all of his interests, Ronald helps 
pay his own way through school by working for 















the local druggist during vacation. 


When Answering 


Advertisements, Please Mention 


Toe) TOOL OF 1001 USES 


A whole toolshop in your 
hand. For precision work on 
metals, alloys, plastics, wood, 
horn, bone, glass, 
etc. For your own 
hobby enjoyment or 
as a gift. 


Uses 300 easy-to- 
change accessories to 
grind, drill, polish, cut, 
rout, carve, saw, sand, 
sharpen, engrave. 
25,000 r.p.m. Wt. 12 oz. 
ORDER ON 10 DAYS’ 
MONEY-BACK TRIAL 
With 7 accessories, postpaid ... +... $18.50 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. Mi, Chicago, Mh 





FREE 64-PAGE 
CATALOG Shows 
all HANDEE Prod- 
ucts and uses. 

















ere 40 sell the FREE Book ives full « 


UNIVERSAL PHOTOGRAPHERS, Inc. 
10 West 33rd St New York City 





Dept. 33 


(TS FREE ..:'::. 


“Chemistry—the Modern Magic” 
BOYS! This new Chemcraft Che —_ ry tats 
describes mystifying experime ‘ 
perform in your own home T ‘lls. of big 
future one inities for boys interested i my 
chemistry. It’s Free send for it Today. 

THE. PORTER CHEMICAL COMPANY 
32 Prospect Ave., Hagerstown, Md. 


FULL SIZE CUT-TO-SHAPE BOAT PATTERNS 
Also Blueprints and 
Complete Specifications 
Newest designs by Naval archi- 


———Z-s tects. Popular cruisers, runabouts, 


eee ’ . 
ee S ps, yutboard boats, sailing 
‘4 1 (Kayal ste 8-38 ft. 











Ovngs Mo 108 
#2 FOOT SEDAN RUNABOUT 
ve 





aa] cnn —— =-canoes yak), et 
- Easi ly built Surprisingly low 
prices. Rush 10c n sst illust. catalog. Send $1 
tor “HOW TO BUIL D BOATS, ” book postpaid. 


Cleveland Boat Biueprint Co., Station A-23, 


Cleveland,®, 
REVOLUTIONARY !NTERCHANGEABLE 
ALL-PURPOSE KNIFE... 
aT YOUR DEALERS 

X-ACTO-CRESCENT PRODUCTS CO. 

440 FOURTH AVENUE. NEW TORK 

Direct Orders Filled 
LIGHT DUTY 

No. 1__ 


KEEN AS A 
SURGEON'S 
SCALPEL fo 








159 


MECHANIX ILLUSTRATED 








Let's Play Trains 


[Continued from page 55] 
building the present layout last winter Bill Roul- 
stone, who did the job almost unassisted (Mix is 
the financial man of the partnership), often 
worked far into the night. By early spring the 
half-mile of track had been laid on its four- 
foot-high trestles, the four and a half miles of 
wiring was in, and the set-up was ready for test- 
ing. Mix came up to the hothouse and the test 
runs began. Trains whizzed back and forth, 
switches clicked, red and green lights flashed on 
and off. 

Everything was going fine, when in walked a 
stern-faced stranger. He was a G-man. One of 
the more fretful window-sitters across the street, 
it seems, had long been suspicious of the sudden 
frantic activity in the old hothouse and at last, 
seeing the varicolored lights flashing through the 
glass roof, she had reached the conclusion that 
the place was the headquarters of a spy ring; 
patriotically she had called up J. Edgar Hoover 
and told him all about it. Roulstone and Mix 
succeeded in clearing themselves of suspicion, but 
they remember that amateur counterspy vividly. 
They like to point out that one of her neighbors, 
a man against whom she never made the slightest 
complaint, actualiy was arrested a few weeks 
later as a member of the biggest spy ring ever 
found in the United States. 

If the window-sitters mind their own business, 
however, a bigger and better “Trains” will be 
ready for the rush this winter. And a rush there 
will be. Already a group of engineers from the 
Sperry Gyroscope Company have signed up to 
take over for themselves one session a week for 
the entire eight-month season. Other groups will 
probably take over other sessions. But the main- 
stay of “Trains” has been, and will probably con- 
tinue to be, people who don't belong to any 


particular group, but just want to drop in and 
see how it feels to run a railroad. 








a ren. 
« }OWNSENS 











“Cut it out, Gus. Don’t you know better than to point 


it at anyone! 
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[Continued from page 158] 
know the price per foot, simply point off three 
decimal places. $200 per thousand would be. .200 
(20c) per foot. 24 Bd. ft. @ 20c is $4.80. 

One board foot of lumber is the amount of lum- 
ber in a piece one inch thick, one foot wide, and 
one foot long. To get the number of board feet 
in any piece of lumber one inch thick, or thinner, 
simply multiply the length in feet, by the width in 
feet, or fraction of a foot. Example: A board 
1”x6”-10’. This is turned into board feet by 
multiplying 10 by 42 which equals 5. The answer 
is five board feet. If the board is thicker than one 
inch, you figure it, first, as one inch material and 
then add to that result the additional amount 
dependent upon the additional thickness. This, 
undoubtedly needs further explanation. If the 
board is 114” thick, you figure it first as one inch 
material. Next you take one-quarter of the one 
inch total and add it to the one inch total. This 
gives you the final board footage. If the piece is 
two inches thick, figure it as one inch material then 
multiply that total by two. 

There are certain “standard” sizes of rough 
lumber that it might be well to know. They 
usually run as follows: 1”, 144”, 114”, 2”, 212”, 3”, 
4”, 5”, etc. If you want a size other than these, 
it will have to be milled. If you want any of the 
above thickness to be your “net” thickness after 
milling, the material will have to come from the 
next higher, standard rough size. Some yards 
carry milled stock on hand that has certain stand- 
ard net sizes. 

When you purchase lumber of any kind you will 
invariably be expected to pay for the nearest, 
larger, standard size to that which you order. If 
you order a piece of pine nine feet long, you will 
pay for a ten foot piece. If it is ordered seven 
inches wide, you will pay for an eight inch piece. 
A piece of hardwood four feet six inches long will 
cost you the same as a five foot piece. And so on! 





Indian Tom-Tom 


[Continued from page 119] 

small boy can easily make one ina short time. To 
form the barrel of the drum illustrated, roll a 312” 
strip of tough cardboard around any 312” cylinder, 
gluing evenly as you go. When dry, remove from 
the cylinder, and with a safety-razor blade, shave 
the lap down thin, as shown. Paint the outside with 
a coat of bright red enamel. Cut the rubber for the 
heads and punch lacing holes. Place the rubber 
over the ends of the barrel with the inner side 
of the tube out and lace with either leather or 
cord. Draw the rubber as tight as possible and tie 
the ends of the lace together. Make a finger strap 
and attach to one of the laces. The drum-stick 
is of 44” doweling. A narrow strip of rubber is 
wound around one end and tacked down. This is 
covered with a piece of soft leather.— D. H. 
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Using The Pig’s Squeal 


[Continued from page 59] 
to raise fewer pigs and less corn and wheat, has 
gone to the other extreme and is frantically seek- 
ing ways to add to its farm stocks, as well as 
methods of creating “ersatz” substitutes for many 
materials from products on the farm which ordi- 
iarily are thrown away. 

Minnesota flax farmers, who for years have 
been burning their stacks of flax straw after 
threshing, now find the straw is valuable. The 
war has shut off American access to factories in 
France which have always in the past supplied 
us with cigaret paper. Now manufacturers in the 
South are buying flax straw and making American 
cigaret papers. When you “roll your own” today, 
you may be sure you're doing it the American 
way. 

The sudden petroleum shortage created by the 
diversion of tankers from their usual routes 
has quickened interest in the use of corn alcohol 
as a substitute for gasoline. Scientists of the 
Bureau of Agricultural Chemistry of the U. S. 
Department of Agriculture at Ames, Iowa, are 
now working on this problem and declare that at 
any time the government finds it necessary to use 
alcohol for fuel, they will be ready with a process 
for converting corn into an acceptable substitute 
for automobile rated gasoline. It may not be so 
long before farmers are feeding corn to cars in- 
stead of to hogs! 

The Ames scientists have also developed a 
method for turning corn stalks into fuel gas, me- 
thane and hydrogen. 

In order to utilize all of the nation’s resources, 

se researchers have discovered and are devel- 
cping dozens of other uses for such waste products 
as corn stalks, sugar cane stalks, wheat, barley, 
oats and rye straw. 

Here are some examples of the wide variety cf 
uses to which these waste products are being put 
today: 

Calcium gluconate and lactate, drugs ordinarily 
obtained from foreign markets, are being made 
from fermented corn sugar. 

Cellulose pulp is being from fibrous 
straws and stalks. Cellulose has an infinite number 
of uses, being used to produce lacquer, rayon, film 





made 


and similar materials. 

Furfural, an oily liquid used commercially in 
the purifying of lubricating oil and the manufac- 
ture of wood rosin, is being produced from wheat 
straw and corn stalks. 

Plastics, adaptable to many uses, are being pro- 
duced from corn cobs. 

Straw is being converted into paper. 

Uncle Sam, it appears, is going to find some use 
for everything grown on the farm. 

As a Department of Agriculture spokesman said 
recently, “We're even going to use the pig’s squeal 
from now on!” 


Razors used by ancient Romans were apparently 
of iron. 
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AN EXCELLENT series of Fawcett boating 

books have been issued for several years 
| under the title of HOW TO BUILD 20 BOATS. 
These books are famous for their accuracy and 
their easy, non-technical articles on nautical sub- 





jects. Now. BOATING HANDBOOK has been 
added to the distinguished company of Fawcett 
boat books. Its 146 profusely illustrated pages 
cover every phase of sailing and boat manage- 
ment. If you know how to sail or operate a power 
boat now, this book will make you a better sailor. 
If you're a beginner, BOATING HANDBOOK 
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HOW TO BUILD 20 BOATS No. 6, is the best and 
most up-to-date of all the Fawcett how-to-build boat 
books. It includes twenty completely new designs for 
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These simple, detailed plans and specifications make 
a fine, seaworthy craft possible for everyone who can 
handle ordinary workshop tools. Plans are all complete 
and instructions are easy to read and to follow. 
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